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ABSTRACT 
This study systematically integrates zircon U-Pb geochronology and (U-Th)/He low-
temperature thermochronology to correlate the Northern Alpine Foreland Basin (NAFB) 
sediment provenance and the tectonic and thermal evolution of the thrust stack. The Swiss 
Molasse Basin (SMB), a portion of the NAFB, is a wedge of Oligocene and Miocene clastic 
sediment bounded by the Central Alps and the Jura Mountains. The sedimentary units in central 
Switzerland form two upward coarsening mega-sequences that are divided into five major units: 
North Helvetic Flysch (NHF), Lower Marine Molasse (LMM), Lower Freshwater Molasse 
(LFM), Upper Marine Molasse (UMM), and Upper Freshwater Molasse (UFM). The LFM and 
UMM are separated by a flooding surface known as the Burdigalian transgression. By integrating 
zircon U/Pb and (U-Th)/He analyses on the same samples, even the same grains, with the 
established stratigraphic framework, this study correlates Central Alpine tectonic activity with 
the basin development to determine the exhumational history and the cause of the Burdigalian 
Transgression.  
The SMB deposits record the convergence and exhumational history of the Central Alps. 
U/Pb analyses reveal shifts in crystallization ages of the source material from older Caledonian 
and Cadomian aged material in the NHF and LMM to Variscan aged material in the LFM, 
UMM, and UFM. Also, a lack of Alpine derived volcanic material is shown from the U/Pb 
geochronology of the SMB sediments. The detrital zircon (U-Th)/He ages can be correlated with 
early Alpine imbrication and convergence from ~120-45 Ma. Alpine nappe stacking and 
exhumation is represented in the 35-14 Ma detrital zircon (U-Th)/He ages. Combining these 
zircon (U-Th)/He ages with the stratigraphic ages indicates episodic exhumation of the Central 
Alps occurred during the Oligocene and Miocene. At 20 Ma there is a decrease in depositional 
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lag-time from 8 m.y. to 0 m.y. This decrease in lag-time requires an increase in exhumation that 
coincides with an increase in subsidence. The basin-ward shift of facies combined with a 
decrease in depositional lag-time indicates that tectonic loading caused the Burdigalian 
Transgression.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
iv
ACKNOWLEDGEMENTS 
 
Funding for this research was provided by a scholarship from Chesapeake Energy, a grant 
from the Geological Society of America Grant-in-Aid, and laboratory funds from Dr. Möller, Dr. 
Stockli, and Dr. Walker. 
Special thanks needs to be given to Fritz and Hilde Stöckli for providing me a home base 
from which I conducted my field research. Also, Dr. Beat Keller deserves much credit for 
starting me in the right direction and providing me with access to outcrops.  
The massive laboratory component could not have been possible without guidance 
provided by Drs. Doug Walker and Roman Kitslitsyn. Chris Hager, Jeff Schroeder, Eugene 
Szymanski, Kyle Gorynski, and Edgardo Pujols all provided early laboratory training, support, 
and advice. The laser ablation work would not have been completed without plenty of help from 
Jeff Oalmann and Peter Lippert. Finally to all of my IGL lab-mates and the students that 
continued on to UT that assisted in running samples and contributed to my general sanity, thank 
you: Tandis Bidgoli, Jordan-Leigh Taylor, Spencer Seman, Adam Goldsmith, Josh Feldman, 
Josh Burris, Kurt Sundell, Andrew McCallister, Richard Styron, and Dr. Charles. 
I would like to thank my committee for guidance and more importantly, patience, with 
this project. Danny envisioned this project many years ago, and I am grateful for being selected 
to spearhead his research in the Swiss Molasse Basin. I am also grateful to Andreas for providing 
“the Advisor Aura of Understanding,” and general support (and coffee), when I needed them 
most. 
Finally, I need to thank my family. My parents encouraged my intrigue of “playing in the 
dirt,” and taught me to appreciate the journey. Sarah Evans deserves the many 
acknowledgements for completion of this thesis, she made it better. She taught me lab 
v
techniques, guidance in the field, discussed Alpine geology, and suffered through many early 
drafts. Thank you from the bottom of my heart. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
vi
 
TABLE OF CONTENTS 
PAGE 
TITLE PAGE               i 
ACCEPTANCE PAGE              ii  
ABSTRACT                iii 
ACKNOWLEDGEMENTS              v 
TABLE OF CONTENTS              vii 
LIST OF FIGURES AND TABLES            x 
 
INTRODUCTION               13 
GEOLOGIC BACKGROUND             14 
 Pre-Alpine Orogenies              14 
  Cadomian Orogeny             15  
  Caledonian Orogeny             15 
  Variscan Orogeny             15 
 Alpine Orogeny              16 
  Alpine Mega-Tectonic Units            16 
  Alpine Tectonic Events            17 
  Alpine Peripheral Foreland Basin           20 
STRATIGRAPHY OF THE SWISS MOLASSE BASIN          22 
 North Helvetic Flysch              22 
 Lower Marine Molasse             22 
 Lower Freshwater Molasse             23 
vii
 Burdigalian Transgression              24 
 Upper Marine Molasse              25 
 Upper Freshwater Molasse              26 
METHODOLOGY                26 
Sample Processing for Zicron U/Pb-(U-Th)/He Dating          27 
Zircon U/Pb LA-ICP-MS Methodology             27 
Zircon (U-Th)/He Methodology             29 
Double-Dating Methodology              31 
RESULTS                 32 
 North Helvetic Flysch               33 
Lower Marine Molasse              33 
 Lower Freshwater Molasse              34 
 Upper Marine Molasse              35  
 Upper Freshwater Molasse              35 
DISCUSSION                36 
 Significance of U/Pb Ages              36 
  North Helvetic Flysch              37 
 Lower Marine Molasse             37 
  Lower Freshwater Molasse             38 
 Upper Marine Molasse             38 
  Upper Freshwater Molasse             39  
 Provenance Interpretation              39 
 Unroofing of the Alpine Orogen             40 
viii
 Detrital Zircon (U-Th)/He Analysis              42 
  North Helvetic Flysch               43 
 Lower Marine Molasse              44 
  Lower Freshwater Molasse              45 
 Upper Marine Molasse              46 
  Upper Freshwater Molasse              47 
 Implications for Alpine Orogenic Evolution             48 
 Lag-time Interpretations                48 
  Alpine Lag-time Interpretations             49 
  A Dynamic Orogen               51 
  Causes for the Burdigalian Transgression            53 
CONCLUSIONS                 55 
REFERENCES                 57 
APPENDIX 1 Uncorrected U/Pb Data             150 
APPENDIX 2 Ultrahelvetic Flysch (U-Th)/He Data           161 
APPENDIX 3 Orogen parallel (U-Th)/He and U/Pb Data           162 
 
 
 
 
 
  
 
ix
LIST OF FIGURES AND TABLES 
FIGURES 
Figure 1. Geologic map showing extent of Alpine tectonic units and basins         76 
Figure 2. Timing of major Central Alpine tectonic events            78  
Figure 3. Cross Section through Central Alps             80 
Figure 4. Cross Section through SMB              82 
Figure 5. Geologic map of extent of lithostratigraphic units            84 
Figure 6. Lithostratographic units               86 
Figure 7. Geologic map of study area including sample locations           88 
Figure 8. North Helvetic Flysch U/Pb data               90 
Figure 9. Lower Marine Molasse U/Pb data               92  
Figure 10. Lower Freshwater Molasse U/Pb data              94 
Figure 11. Upper Marine Molasse U/Pb data              96 
Figure 12. Upper Freshwater Molasse U/Pb data              98 
Figure 13. North Helvetic Flysch (U-Th)/He data             100 
Figure 14. Lower Marine Molasse (U-Th)/He data             102 
Figure 15. Lower Freshwater Molasse (U-Th)/He data            104 
Figure 16. Upper Marine Molasse (U-Th)/He data             106 
Figure 17. Upper Freshwater Molasse (U-Th)/He data            108 
Figure 18. Double-Dated Samples                110 
Figure 19. Combined U/Pb data from lithostratigraphic units          112 
Figure 20. Combined (U-Th)/He data from lithostratigraphic units           114 
Figure 21. Generalized depositional lag-time plot            116 
x
Figure 22. Depositional lag-time plots of Lower Freshwater Molasse         118 
Figure 23. Depositional lag-time plot of Upper Marine Molasse          120 
Figure 24. Depositional lag-time plot of Upper Freshwater Molasse         122 
Figure 25. Combined depositional lag-time plot            124 
Figure 26. Conceptual Model ~19 Ma             126 
TABLES 
Table 1. Sample location               128 
Table 2. Detrital Zircon (U-Th)/He ages             130 
Table 3. Detrital Zircon U/Pb ages              136 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
xi
 
Page intentionally left blank. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
12
INTRODUCTION 
 
The deposits preserved in foreland basins record the tectonic activity of the adjacent 
orogen. The Northern Alpine Foreland Basin (NAFB) is one of the world’s classic foreland 
basins. Many modern concepts regarding flexural subsidence, stratal packages, and tectonically 
controlled facies transitions were derived from studies of the NAFB. The NAFB deposits located 
in Switzerland are more specifically referred to as the Swiss Molasse Basin (SMB). Recent 
studies in this region have focused on sedimentation in the basin (e.g., Allen et al., 1991, 2001; 
Schlunegger et al., 1997a, 1997b, 1997c), coupling of tectonics and deposition (e.g., Sinclair et 
al., 1991; Schlunegger et al., 2001; Spiegel et al., 2004; Bernet et al., 2009; Carrapa, 2009), and 
overall basin evolution (e.g., Pfiffner, 1986; Burkhard and Sommaruga, 1998; Kuhlemann and 
Kempf, 2002; Kempf and Pfiffner, 2004). However, the linkage between exhumational history in 
the hinterland and SMB deposition remains poorly understood (Spiegel et al., 2004).  
Numerous studies have focused on the SMB and several have analyzed 
thermochronologic ages of detrital minerals preserved within the basin deposits (e.g., Spiegel et 
al., 2004; Bernet et al., 2001, 2009; Kuhlemann et al., 2006; Carrapa, 2009; Glotzbach et al., 
2011). Despite these numerous studies, controversy remains as to whether the Central Alps 
experienced steady-state exhumation (e.g., Bernet et al., 2001, 2009; Glotzbach et al., 2011) or 
episodic exhumation (e.g., Carrapa, 2009; Kuhlemann et al., 2006; Spiegel et al., 2004) during 
the Cenozoic. Further, none of these thermochronometric studies specifically bracketed the 
Burdigalian transgression, a regional flooding surface between the Lower Freshwater Molasse 
and the Upper Marine Molasse, to determine if this facies change was tectonically controlled 
(Kuhlemann et al., 2001) or due to eustatic fluctuations (Zweigel et al., 1998). To answer these 
geologic questions this study integrates new zircon U/Pb geochronologic and (U-Th)/He 
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thermochronologic data with the established depositional ages of the sediments in the SMB. By 
combining these dating techniques on the same detrital grains, we can derive more information 
about the source of individual grains in each SMB lithostratographic unit. These new datasets, 
combined with published thermochronologic data, will help elucidate the tectonic history of the 
Central Alpine Hinterland.  
Geologic Background 
The NAFB extends approximately 600 km from Lake Geneva to the Bohemian massif. 
The SMB, a subsection of the NAFB, is located between Lake Geneva and Lake Constance in 
Switzerland. This basin is bounded by the Jura Mountains to the north and the Central Alps to 
the south (Figure 1). To better understand the depositional history of this basin, and its response 
to hinterland tectonics, an overview of the Alpine orogen and pre-Alpine history of the region is 
discussed below. The pre-Alpine history discussion focuses on the Variscan, Caledonian 
(Ordovician), and Cadomian (Pan-African) orogenies since they all contributed to the continental 
crust that comprises the present-day Alpine mountain chain. For a more comprehensive review 
of the Alpine and pre-Alpine orogenic events please consult Trümpy et al., (1980), Schmid et al. 
(1996; 2004), Nebauer (2002), von Raumer et al. (2003), and Schaltegger et al. (2003).  
Pre-Alpine Orogenies 
Since the Neoproterozoic at least three pre-Alpine orogenies have contributed crustal 
material to the three major Alpine mega-tectonic units, the Helvetics, Penninics, and 
Austroalpine units (e.g., von Raumer, 1998; Schaltegger and Gebauer, 1999; Schaltegger et al., 
2003). These orogenies are discussed below from the oldest to the most recent events. 
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Cadomian Orogeny 
The Cadomian orogeny was the result of small crustal blocks converging, and accreting, 
along the Gondwanan continental margin from the Neoproterozoic to the Cambrian (von Raumer 
et al., 2002). In the present Alpine orogen, evidence for the Cadomian orogeny is preserved in all 
the basement units (e.g., Gotthard Massif, Habach complex, Silvretta nappe), as well as the 
Mesozoic and Tertiary sediments (e.g., Schlieren Flysch; Bütler et al., 2011). The Cadomian 
crystallization ages preserved in both the sedimentary and basement units range from 650 to 600 
Ma (Nebauer, 2002).  Continental plutonism associated with the Cadomian orogeny lasted until 
520 Ma, and is presently preserved in the Habach complex of the Eastern Alps  (Nebauer, 2002).  
Caledonian Orogeny 
Evidence for an Ordovician tectonic event is preserved in all of the Alpine mega-tectonic 
units (see below; von Raumer, 1998; Engi et al., 2004). The Aar and Gotthard massifs, of central 
Switzerland (Schaltegger et al., 2003), as well as the sediments of the Ultrahelvtic Flysch, 
contain minerals with Ordovician crystallization ages (Bütler et al., 2011). The Austroalpine 
Silvretta nappe includes granitoids with Caledonian ages (Schaltegger and Gebauer, 1999). 
Although plutonism, high-pressure metamorphism, and mafic magmatism associated with this 
Caledonian orogenic cycle (480-450 Ma) are identified in the Alpine basement units, the exact 
geodynamic setting is unclear (Schaltegger et al., 2003 and references therein). There is still 
debate about the orientation of subduction, but it is undisputed that crustal blocks were accreted 
to the Gondwanan margin (Schaltegger et al., 2003 and references therein). 
Variscan Orogeny 
The Variscan orogeny contributes significant portions of crustal material to the basement 
units assembled in the Alpine orogeny (von Raumer, 1998). The Variscan orogen is the result of 
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collision of Gondwana and Laurussia/Avalonia, which formed the super-continent Pangea (e.g., 
Franke, 2006). Closure of the Paleotethys and the Rhenohercynian oceans, leading to the 
formation of Pangea, started at about 400 Ma and ended in true continent-continent collision at 
300 Ma (Franke, 2006; von Raumer et al., 2009 and references therein). The final stage of 
Variscan plutonism lasted until approximately 250 Ma (Finger et al., 1997). The Aar and 
Gotthard external massifs, located immediately south of the study location, contain Variscan 
U/Pb crystallization ages (Schaltegger, 1994). Variscan orogenic material is also identified in the 
External Massifs of the North Central Alps (e.g., von Raumer et al., 2003; Engi et al., 2004; 
Franke, 2006). 
Alpine Orogeny 
 The continental collision between Adria, a promontory on the African plate, and the 
European plate resulted in the Alpine orogen (e.g., Schmid et al., 2004; Stampfli et al., 2002). 
This Cretaceous to Pliocene orogeny (e.g., Steck and Hunziker, 1994) resulted in a bivergent 
orogen where the Periadriatic Lineament separates the Northern Alps from the Southern Alps 
(Schmid et al., 1989). The north- and northwest-vergent Northern Alps are characterized by 
pervasively metamorphosed and ductily deformed basement and associated cover units (e.g., 
Schmid et al., 2004). The south-vergent Southern Alps generally experienced only thin-skinned 
deformation (e.g., Laubscher, 1983). The SMB sediments, the focus of this study, were primarily 
derived from the North Central Alps (e.g., Trümpy and Trommsdorff, 1980; Kuhlemann and 
Kempf, 2002). 
Alpine Mega-Tectonic Units 
The mega-tectonic units of the Northern Alps (Figure 1) are separated into three broad 
categories based on their paleo-geographic location (e.g., Schmid et al., 2004; Spiegel et al., 
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2004).  The Helvetic units consist of European crystalline crust and their overlying passive 
margin sediments (Schmid et al., 1996; 2004). The Penninic mega-tectonic unit is composed of 
former ocean basins, the Piemont-Liguria and Valais, separated by the Brianconnais micro-
continent (Schmid et al., 1996 and references therein). The Austroalpine units, both basement 
and cover, were derived from the African plate (Handy et al., 2010; Pfiffner et al., 2002; Schmid 
et al., 2004). Currently in the Western and Central Alps there are little to no Austroalpine units 
preserved, and in the Eastern Alps the Penninic and Helvetic units are presently exposed in 
tectonic windows (Figure 1; Schmid et al., 2004). 
Alpine Tectonic Events 
 The following is a brief summary of significant Alpine tectonic events from the Late 
Cretaceous through the Miocene. A more detailed overview is presented in Handy et al. (2010), 
Schmid et al. (1996; 2004), and Trümpy et al. (1980). A visual summary of the relative timings 
of the Central Alpine orogenic events can be found in Figure 2.  
The Alpine orogeny commenced with the imbrication of Austroalpine units by W-NW 
directed thrusting during the Late Cretaceous (e.g., Froitzheim et al., 1994; Schmid et al., 1996). 
Between 100 Ma and 70 Ma initial subduction of the South Penninic units began below Adria, 
and resulted in high-pressure metamorphism preserved in the Arosa, Platta and Malenco nappes 
(Engi et al., 2004, Handy et al., 2010). Following this initial phase of collision, the Austroalpine 
units underwent orogenic collapse in the latest Cretaceous (e.g., Platt, 1986). After orogenic 
collapse, the Austroalpine units behaved as a coherent block, or as an orogenic lid, throughout 
the remainder of the Alpine orogen (Laubscher, 1983). The Piemont-Liguria Ocean was 
completely closed and subduction of the middle Penninic units, derived from the Briançonnais, 
started by 60 Ma (Schmid et al., 1996), and reached blueschist facies metamorphic grade 
17
between 45-50 Ma (Challandes et al., 2003). Around 50 Ma, the European-derived units (e.g., 
Adula nappe) began subducting beneath Adria (Schmid et al., 1996; 2004; Froitzheim et al., 
2003). Continued subduction of these units resulted in true continent-continent collision (Schmid 
et al., 1996).  Coincidently, the Adula nappe, Suretta and Tambo middle Penninic units 
experienced high-pressure metamorphism until 35 Ma (Figure 3A; e.g., Amato et al., 1999; 
Gebauer, 1996; Brouwer, 2000; Engi et al., 2004). By 32 Ma, Barrovian metamorphism 
overprinted the high-pressure metamorphism of the Central Alpine nappes, indicating fast 
exhumation and emplacement of the nappes (e.g., Rubatto and Hermann, 2001; Engi et al., 2004; 
Berger et al., 2011). Although there is still controversy over the timing of high-pressure 
metamorphism and Barrovian metamorphism, it is agreed there was subduction, collision and 
exhumation of the nappe stack (Engi et al., 2004). 
The Lepontine dome, in the Central Alps, is where the Barrovian metamorphism over-
prints the previous metamorphic events. The Lepontine dome is bounded to the north by the 
Gotthard Massif, to the east by the Turba Mylonite zone and the Bergell intrusive body, to the 
south by the Insubric Line, and to the west by the Simplon Fault Zone (Figure 1; e.g., von 
Eynatten and Wijbrans, 2003; Steck, 2008). Extreme back-folding and back-thrusting of the 
Penninic nappes formed the Southern Steep Belt around 30-27 Ma (Wiederkehr et al., 2008; 
Berger et al., 2011). The Northern Steep Belt was formed by backfolding shortly after 20 Ma 
(Figure 3B; Wiederkehr et al., 2008; Berger et al., 2011). The Barrovian metamorphism in the 
Lepontine dome cuts across the high-pressure and structural grain (e.g., Steck and Hunziker, 
1994) indicating the nappes were already exhumed and folded prior to overprinting (e.g., Berger 
et al., 2011). Heating in the Lepontine dome was not uniform; the southern portion of the 
Lepontine dome reached its thermal maximum around 28 Ma (Engi et al., 2004).  Further north 
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the thermal maximum was reached around 21 Ma in the Central Lepontine dome (Engi et al., 
2004; Wiederkehr et al., 2008). Prior to the thermal maximum in the Lepontine dome, 
exhumation began around 30 Ma in the east as indicated by the Turba Mylonite Zone (Nievergelt 
et al., 1996). However, the Forcola Fault Zone, approximately 20 km west of the Turba Mylonite 
Zone, may have accommodated extension in the Eastern Lepontine Dome after 25 Ma (e.g., 
Schlunegger and Willet, 1999; Pfiffner et al., 2002). The Simplon Fault zone accommodated 
western Lepontine Dome exhumation (Seward and Mancktelow, 1994). The Simplon Fault zone 
is characterized by a mylonitic footwall and catalastic material in the hanging-wall (Grasemann 
and Mancktelow, 1993). White mica 40Ar/39Ar data from the Simplon Fault Zone footwall 
indicate the brittle-ductile transition occurred between 14.5-10 Ma (Campani et al., 2012). The 
total estimated displacement along the Simplon Fault Zone is approximately 60 km (Steck, 
2008). Displacement along the Simplon Fault Zone started at 18 Ma and lasted until 5 Ma, with 
the fastest rates between 18-15 Ma (Zwingmann and Mancktelow, 2004). Presently, the Simplon 
Line has amphibolite grade Lower Penninic rocks in the footwall juxtaposed against greenschist 
grade Upper Penninic rocks (Steck and Hunziker, 1994). Frontal propagation and internal 
deformation of an orogen are correlated by a critical taper angle (Davis et al., 1983). Davis et al. 
(1983) states that fold-and-thrust belt will deform internally until a critical angle is reached that 
allows the orogenic wedge to propagate forward. Internal deformation is accommodated by 
internal crustal duplexing or out-of-sequence thrusting (Davis et al., 1983). During early Tertiary 
convergence, before 32 Ma, thrust propagation rates ranged from 6-12 mm/yr (Sinclair and 
Allen, 1992). This fast frontal accretion rate combined with low hinterland exhumation (~0.05 
mm/yr) allowed deep-water deposition in the NAFB (Sinclair and Allen, 1992). By 18 Ma 
average frontal thrust propagation rates slowed to less than 2 mm/yr (Burkhard and Sommaruga, 
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1998); however, the exhumation rate of the hinterland increased to an average of 0.5 mm/yr 
(Sinclair and Allen, 1992). This change to higher exhumation rates is contemporaneous with 
crustal thickening in the Lepontine dome (Berger et al., 2011), and transition to shallow-marine 
and continental deposition in the NAFB (Schlunegger et al., 1997b). Between 15 and 10 Ma 
frontal thrust propagation rates increased to 8-10 mm/yr (Burkhard and Sommaruga, 1998; 
Carrapa, 2009).  
The internal deformation of the North Central Alps during the Oligocene and Miocene 
included out-of-sequence thrusting, back-thrusting, and crustal duplexing. Large out-of-sequence 
thrusts initiated in the Oligocene (Lihou, 1996). The Glarus thrust, an out-of-sequence thrust to 
the east of the study area, thrust Permian siltstones and Mesozoic carbonates over Eocene-
Oligocene flysch (Burkhard, et al., 1992). The Glarus thrust sheet has 30-40 km displacement 
and likely soles into the base of the Aar Massif (Herwegh et al., 2008). Around 20 Ma, out-of-
sequence thrusting of the Aar Massif displaced it over the early SMB sediments (Pfiffner, 1993; 
Schlunegger et al., 1997b). Thrusting of the Helvetic units over the southern most SMB deposits 
lasted from ~34-8 Ma (Figure 4; Steck, 2008). Incorporation of the SMB sediments into the fold-
and-thrust belt initiated around 23 Ma (e.g., Schlunegger et al., 1997c; Kuhlemann and Kempf, 
2002). The back-thrusting of Lower Freshwater Molasse near the basal Alpine thrust zone that 
created a triangle zone occurred after 20 Ma  (Figure 4; Schlunegger et al., 1997b). 
Alpine Peripheral Foreland Basin 
The Northern Alpine Foreland Basin (NAFB) is a classic peripheral foreland basin that 
stretches from Lake Geneva in the southwest to the Bohemian Massif in the northeast for 
approximately 600 km (Figure 1). The foredeep is located on the European plate due to the 
flexure of the subducting plate caused by loading from the Alpine orogen (Pfiffner et al., 2002). 
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The NAFB has an arcuate shape, and sediments shed from the Alps were deposited in the 
material deposited in the foredeep of the approaching orogen (Trümpy et al., 1980).  In 
Switzerland the SMB is bounded by the Central Alps in the south and the Jura Mountains to the 
north (Figure 1, Figure 5). 
The SMB originated during progressive, but likely episodic, north-south directed 
convergence during the Cretaceous Alpine continental collision (Spiegel et al., 2000). After 
initial deepening of the foredeep and early intra-oceanic flysch deposition, SMB deposition 
culminated in a thick prism of Oligocene to Miocene sediments, the majority of which were 
derived from uplift of the Alps during continent-continent collision (Trümpy et al., 1980). The 
foredeep of the alpine orogen consists of clastic detritus in two upward fining mega-sequences of 
Oligocene and Miocene sediments (Figure 6; Schlunegger et al., 1997b). These two mega-
sequences are separated by a regional flooding event known as the Burdigalian transgression 
(e.g., Pfiffner, 1986; Schlunegger et al., 1997c). The wedge of sediment is >6 km thick near the 
Basal Alpine Thrust Zone (BATZ) and tapers to the north (e.g., Trümpy et al., 1980).  
Deep-water deposition occurred in the NAFB between 46 Ma and 35 Ma (Allen et al., 
1991; Pfiffner, 1986). The under-filled basin sedimentation was followed by shallow marine and 
continental sedimentation, which commenced in the mid-Oligocene and lasted until 
approximately 5 Ma (Sinclair and Allen, 1992). After 5 Ma the basin infill sediments began to 
erode, reflecting isostatic rebound of the region (Sinclair and Allen, 1992).  The Subalpine 
Molasse sediments were incorporated into the fold-and-thrust belt, and the relatively flat-lying 
sediments are called the Plateau Molasse (e.g., Trümpy et al., 1980; Pfiffner, 1986; Kempf et al., 
1999).  
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STRATIGRAPHY OF SWISS MOLASSE BASIN 
The Tertiary sediments of the SMB in central Switzerland are divided into five 
lithostratigraphic units: North Helvetic Flysch, Lower Marine Molasse, Lower Freshwater 
Molasse, Upper Marine Molasse, and Upper Freshwater Molasse (Figure 6; Matter et al., 1980; 
Keller, 1989; Schlunegger, 1997d; Kempf et al., 1999).   
North Helvetic Flysch (NHF) 
Initial deposition of SMB sediments started in the Middle to Late Eocene (Allen et al., 
1991). The SMB was deposited on Mesozoic passive margin sediments of the Helvetic shelf. 
Early SMB deposits include the pelagic Globigerina shales in the south and shallow water 
nummilitic limestone in the north (Pfiffner, 1986; Allen et al., 1991). The clastic material, which 
comprises the NHF, was derived from the approaching submerged Alpine orogen (Allen et al., 
1991). In central Switzerland the NHF includes sandstone, shale, and some volcanic detritus 
(Pfiffner, 1986). The initial deep marine clastic deposits show orogen-parallel transport (Pfiffner, 
1986). By ~36 Ma, deposition of volcanic detritus ended and radial sediment transport began 
(Pfiffner, 1986). Currently, NHF sediments in the region are highly deformed from being 
overridden by the Glarus thrust and other Helvetic nappes (Pfiffner, 1986). 
Lower Marine Molasse (LMM) 
After deep marine deposition of the NHF, deposition of the LMM continued in an 
underfilled basin (Sinclair et al., 1991). From 34-30 Ma (Pfiffner et al., 2002 and references 
therein) the LMM was deposited in a shallowing sea and deposition transitioned from deep 
marine turbidites to coastal sandstones (Diem, 1986). These coastal sandstones were deposited in 
storm and wave dominated environments (Diem, 1986). Shallow marine sands were deposited in 
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a prograding fluvial-dominated shoreline. Sedimentary structures in the LMM include tabular 
and trough cross-bedded sandstones with symmetrical wave ripples (Matter et al., 1980).  
The LMM sediments indicate paleocurrent directions were mostly perpendicular to the 
orogen (Trümpy et al., 1980; Kempf et al., 1999). The SMB shows a typical wedge shape during 
deposition of the LMM indicating more accommodation than sediment supply (Figure 4; 
Kuhlemann and Kempf, 2002). Outcrops of the LMM only occur in the inclined subalpine 
molasse. The majority of LMM has been over-thrust by Helvetic nappes (Pfiffner, 1986; Kempf 
et al., 1999). 
The transition to the LFM occurred between 31.5-30 Ma in different parts of the basin 
(Kempf and Pross, 2005). The first Alpine derived conglomerates were deposited between 32-30 
Ma in central Switzerland (Kuhlemann and Kempf, 2002; Schlunegger, et al., 1997b; Kempf et 
al., 1999). Increased sediment supply resulted in overfilling of the SMB, initiating the shift from 
LMM to Lower Freshwater Molasse (Kuhlemann and Kempf, 2002; Kempf and Pross, 2005). 
Lower Freshwater Molasse (LFM) 
 
In the study area, the deposition of the LFM occurred from around 30 to 21 Ma, with an 
unconformity between 25 to 24 Ma (Schlunegger et al., 1997c). In central Switzerland an 
approximately 4 km thick wedge of the LFM is preserved (Schlunegger et al., 1997d). Adjacent 
to the thrust front, the thickest exposed deposits of LFM are in the subalpine molasse alluvial fan 
deposits of Höhronen, Napf, and Rigi (Schlunegger et al., 1997b). During the hiatus from 25 Ma 
to 24 Ma, deposition switched from the Rigi fan to the Höhronen (Schlunegger et al., 1997b, 
1997d). The alluvial fan deposition transitions to channel conglomerates and sandstones away 
from the thrust front (Buchi and Schlanke, 1977; Platt and Keller, 1992, Schlunegger et al., 
1997d). Metamorphic, igneous, and ophiolitic clasts derived from Penninic and Austroalpine 
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units were deposited within the LFM alluvial fan conglomerates (e.g., von Eynatten et al., 1999; 
Spiegel et al., 2004).  Flysch sandstone clasts deposited in the LFM indicate erosion of units 
from the thrust front (Figure 4; Schlunegger, et al., 1997c). A change in clast composition 
occurred at 24 Ma, in the Rigi fan, from more sedimentary clasts to more crystalline granitic 
clasts (von Eynatten and Wijbrans, 2003).  
From 24-20 Ma there was enhanced uplift along the Southern Steep Belt of the Lepontine 
Dome and continued erosion of the Austroalpine basement units into the Penninic ophiolites by 
21 Ma (Figure 3B; Kempf et al., 1999; Spiegel et al., 2000; 2004). Thrusting of the subalpine 
molasse was contemporaneous with sedimentation of the LFM (Figure 4; Schlunegger et al., 
1997b; Pfiffner et al., 2002).  
Away from the thrust front alluvial fan deposition center, the LFM had variable 
depositional environments (Kuhlemann and Kempf, 2002). In the more distal portion of the 
NAFB, flood plain deposits and fluvial sandstones had an orogen-parallel flow from WSW to 
ENE (Kuhlemann and Kempf, 2002). In the eastern NAFB, to the northeast of the field area, no 
continental deposition occurred there was only submarine deposition, therefore there is no LFM 
in the eastern portion of the NAFB (Kuhlemann and Kempf, 2002). This change in depositional 
environment in the eastern NAFB is a result of lateral variation of the orogenic dynamics (e.g., 
Carrapa, 2009). 
Burdigalian Transgression 
After the continental deposition of the LFM there was a shift to marine deposition in the 
SMB (e.g., Keller, 1989; Schlunegger et al., 1997b). Marine conditions began in the eastern 
NAFB and propagated westward (Kuhlemann and Kempf, 2002). From 21-20 Ma, the basin 
changes from an overfilled basin with large alluvial fans, to an under-filled to filled basin 
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geometry with shallow marine deposition (Sinclair, 1997a). This change from overfilled to 
under-filled is referred to as the Burdigalian Transgression (e.g., Keller, 1989; Schlunegger et al., 
1997). Ultimately this change in basin fill condition is due to creation of accommodation 
outpacing sediment accumulation (e.g., Sinclair, 1997b; Kuhlemann and Kempf, 2002). There is 
still debate whether the cause of the Burdigalian Transgression is due to an increase in sea level 
outpacing sedimentation (e.g., Jin et al., 1995; Zweigel et al., 1998) or an increase in topographic 
load causing more flexure of the European crust (e.g., Schlunegger et al. 2001; Pfiffner et al., 
2002).  
Upper Marine Molasse (UMM) 
The Burdigalian Transgression allowed deposition in a shallow marine environment 
(Diem, 1986, Keller, 1989). These shallow marine deposits consist of wave and tide-dominated 
coastal sandstones (Keller, 1989). The UMM deposition began earlier in the western basin than 
in the eastern portion (Kuhlemann and Kempf, 2002). At the thrust front these shallow marine 
sands interfinger with fan delta deposits (Schlunegger et al., 1997a). In the study area, maximum 
water-depth is interpreted to be ~30 m (Keller, 1989). In Central Switzerland 800 m of UMM 
strata remain (Trümpy et al., 1980). Shallow marine deposition lasted until ~16 Ma (Schlunegger 
et al., 1997c). The tectonic load shifted back to the south due to out-of-sequence thrusting of the 
Helvetic nappes (e.g., Schlunegger et al., 1997a; Kuhlemann and Kempf, 2002). The basin axis 
shifted north, and alluvial fans continued depositing conglomerates at the southern basin margin, 
(Schlunegger et al., 1997a).  Also, the orogen parallel transport shifted from overall northeast- to 
southwest-directed currents (Spiegel et al., 2002, Kuhlemann and Kempf, 2002). During 
deposition of the UMM the rate of crustal convergence remained constant in the Central Alps 
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(Schmid et al., 1996; Kuhlemann and Kempf, 2002). After ~17 Ma the NAFB returned to an 
overfilled basin (Sinclair, 1997b; Kuhlemann and Kempf, 2002). 
Upper Freshwater Molasse (UFM) 
The UFM consists of conglomerates and sandstones deposited in prograding alluvial fans 
and flood plains (Keller, 2000), as well as lacustrine limestones (Trümpy et al., 1980). The 
thickest section of UFM preserved is ~1500 m near Napf (Trümpy et al., 1980). Deposition of 
the UFM in the SMB in central Switzerland is only recorded until approximately 12 Ma 
(Schlunegger et al., 1997b). Younger sediments were either eroded from the wedge-top or 
bypassed the region after the deformation front extended to the Jura Mountains  (e.g., Burkhard 
and Sommaruga, 1998; Cederbom et al., 2004). Vitrinite reflectance data from the SMB suggest 
that up to 700 m of sediment was removed by erosion (Schegg and Leu, 1998). However, apatite 
fission track analysis estimates of thickness of UFM eroded range from ~1 km to >3 km 
(Cederbom et al., 2004). Erosion of the basin sediments started in the Late Miocene to Pliocene 
after active thrusting propogated to the Jura Mountains (Pfiffner et al., 2002; Burkhard and 
Sommaruga, 1998).  
METHODOLOGY 
Fifty-one sandstone samples were collected and processed for this study. Samples of 
medium to fine sandstones were collected in the area around Luzern, Switzerland from the five 
lithostratigraphic units. The published geologic maps for the region and the stratigraphic context 
identified the units sampled (e.g., Kopp et al., 1955; Hantke, 2006).   
The mineral zircon (ZrSiO4) is utilized to determine the crystallization history, as well as 
the thermal history, of the crustal units in the Alpine orogen. Due to its relatively high effective 
Uranium (eU) concentration, mechanical robustness, and ubiquity in crustal rocks, zircon is an 
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ideal mineral for U/Pb geochronology and (U-Th)/He thermochronology. During crystallization 
of zircon there is uptake of U and Th into its crystal lattice and exclusion of Pb, making it an 
ideal mineral for U/Pb and (U-Th)/He analysis (Hoskin and Schaltegger, 2003). The decay of 
238U, 235U, and 232Th to 206Pb, 207Pb, and 208Pb, respectively, occurs at known rates and releases a 
known amount of α-particles as part of the decay chain (Davis et al., 2003 and references 
therein). With these known decay rates and measured concentrations of parent and daughter 
isotopes, U/Pb and (U-Th)/He ages may be calculated. Details of the U/Pb and (U-Th)/He 
techniques are discussed below. 
Sample Processing for Zicron U/Pb and (U-Th)/He Dating 
 
The zircon crystals were extracted from each sample by mechanical (i.e. jaw-crusher and 
disc-mill) and standard density separation techniques: Gemini table, Bromoform, and Methylene 
Iodide (e.g., Dickinson and Gehrels, 2009; Lee et al., 2009; Saylor et al., 2012). Minimal 
magnetic separation was performed on the Frantz Isodynamic magnetic separator, only up to 1.0 
Amp at 10° tilt, to reduce magnetic susceptibility bias (Sircombe and Stern, 2002).  
Zircon U/Pb LA-ICP-MS Methdology  
LA-ICP-MS U/Pb has been utilized for over a decade (e.g., Horn et al., 2000, Kosler et 
al., 2002) and is an established technique for determination of maximum depositional age of 
sediment, formation and erosion of mountain belts, and determintation of clastic sediment 
provenance (e.g., Kosler and Sylvester, 2003; Dickinson and Gehrels, 2009; Druscke et al., 2009; 
Bütler et al., 2011; Dickinson and Gehrels, 2010). For provenance studies of detrital zircons, 
laser ablation inductively coupled plasma mass spectrometry (LA-ICP-MS) is the preferred 
method for determining crystallization ages (e.g., Sircombe, 2000; Jackson et al., 2004) due to its 
high sample throughput. In each sample, more than 100 zircon grains were analyzed to be 
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confident that major source populations are identified (e.g., Sircombe, 2000; Vermeesch, 2004; 
Andersen, 2005).  Although thermal ionization mass spectrometry (TIMS) and secondary ion 
mass spectrometry (SIMS) provide greater precision and spatial resolution, respectively, neither 
method is as quick, accessible, or cost effective for analyzing the number of grains for a 
provenance analysis (Fedo et al., 2003 and references therein).  
For U/Pb analysis of samples for this study, each heavy mineral separate was split, and 
then poured on a blank 2.54 mm diameter epoxy mount with double-sided tape (tape-mount) or 
as a standard grain mount in epoxy. More than 100 grains, usually ~140 grains, were randomly 
selected and analyzed via LA-ICP-MS. Whole euhedral zircon crystals, as well as broken, 
cracked, and rounded grains, were analyzed so not to bias against possible provenance. LA-ICP-
MS U/Pb analysis was conducted at the University of Kansas Isotope Geochemistry Lab (IGL) 
on a Photon Machines 193nm ArF Excimer laser combined with a ThermoElement 2 mass 
spectrometer. The Element 2 is a magnetic sector ICP-MS, which measures the signal intensity 
on a flat-topped peak rather than a “Gaussian” peak from a quadrupole ICP-MS (Kosler and 
Sylvester, 2003). The isotopes measured were 238U, 235U, 232Th, 208Pb, 207Pb, 206Pb, and 204Pb. 
Approximately 30 sec of background was measured followed by 10 pre-ablation “cleaning” 
shots, then 15 sec of washout prior to 30 sec of analysis. Each grain was ablated for 30 sec using 
a 29 µm spot with a fluence of ~3 J/cm2. Each ablation pit was ~20 µm deep. The <1:1 depth to 
width ratio is used to reduce elemental fraction of the excavated material. Due to relatively high 
background on mass 204 measurements (mostly from 204Hg isobaric interference) no common 
lead correction was performed. The analyses were calibrated against GJ1, an established zircon 
LA-ICP-MS U/Pb standard with a 207Pb/206Pb age of 608.5 Ma and a 206Pb/238U age of 599.8 
Ma (Jackson et al., 2004). We performed one GJ1 analysis for every 3-4 unknowns throughout 
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each sample run. The propagated error is reported for each sample. A secondary standard, 
Plesovice, was also run throughout the course of this study. The Plesovice zircon 206Pb/238U 
age obtained during this study was 338 ± 6 Ma which is in agreement with the published age of 
337.13 ± 0.37 Ma (Sláma et al., 2008). 
The U/Pb data collected was reduced using Pepiage (Dunkl et al., 2009) or Iolite 
(Hellstrom et al., 2008; Paton et al., 2010; 2011) using the decay constants from Steiger and 
Jäger (1977). The outer-most zone of each analysis was selected for grains with multiple 
identifiable zones. Probability density plots and Wetherill (1956) Concordia diagrams were 
created using Isoplot (Ludwig, 2003). The Andersen (2002) correction method is applied to the 
samples reduced with Iolite (Hellstrom et al., 2008). The Andersen (2002) correction method 
iteratively calculates the 208Pb/232Th, 207Pb/235U, and 206Pb/238U ages to correct for common-Pb 
where 204Pb cannot be accurately measured (Andersen, 2002). The Andersen corrected U/Pb ages 
were filtered for discordance before presentation in the probability density plots. See Appendix 
A for uncorrected data. Grains with 206Pb/238U ages younger than 1.0 Ga are presented by their 
206Pb/238U if they are less than 20% discordant with regard to 207Pb/235U and 206Pb/238U systems. 
Grains older than 1.0 Ga are presented with their 207Pb/206Pb ages if they are less than 20% 
discordant with regard to the 207Pb/206Pb and 206Pb/238U systems. 
Zircon (U-Th)/He Methodology 
Zircon (U-Th)/He (ZHe) analysis is one technique used to determine the thermal history 
of various geologic settings (e.g., Reiners et al., 2003; Stockli, 2005; Lee et al., 2009). The (U-
Th)/He age represents the time since each grain cooled below its (U-Th)/He closure temperature 
(Dodson, 1973). For zircon, the nominal closure temperature for helium is ~180 °C (Reiners, 
2005); however, the ZHe partial retention zone ranges from 200-140 °C (Wolfe and Stockli 
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2010).  Cooling below 180 °C is usually due to tectonic denudation and erosion. Due to the 
relatively high ZHe closure temperature, the grains are more resistant than apatite to thermal 
resetting due to burial. Assuming a 25-30 °C geothermal gradient, it requires 6-8 km of 
overburden, to thermally reset zircon. Increasing the geothermal gradient lowers the amount of 
exhumation needed to reach the ZHe closure temperature.  
The zircon grains were imaged and measured (length and width), then packed in Pt 
packets for (U-Th)/He analysis. For ZHe dating selection of grains required euhedral, ideally >70 
µm width and free of large inclusions. The ZHe analyses were performed on a noble gas 
extraction line by heating each single-grain aliquot with a Photon Machines diode laser for 10 
min at 1100-1300 °C. The extracted He was then spiked with 3He, cryogenically purified and 
measured on a quadropole mass spectrometer. Re-extractions were performed on each aliquot 
until >99% of the He had been extracted.  
Each grain was then unpacked from its Pt packet, and dissolved using standard Parr 
Bomb dissolution (e.g., Parrish, 1987). Each sample was spiked with 235U, 230Th, and 149Sm. 
Then the samples were dissolved in a HF-HNO3 mixture for 72 hours in the pressure digestion 
vessels. Next the samples were dried and redissolved in HCl for 12 hours. The samples were 
dried again, and prepared for the ICP-MS with concentrated HNO3 and diluted with 1000 µl of 
distilled water. 
Each dissolved aliquot was then analyzed on a ThermoElement 2 ICP-MS to determine 
the 238U, 235U, 232Th, and 147Sm concentrations. Finally, a standard morphometric correction (Ft; 
Farley et al., 1996; Farley, 2002) was added to account for alpha ejection during radioactive 
decay in the outer 20 µm of each grain. An 8% standard error is calculated from the 2σ  standard 
deviation of the age of Fish Canyon Tuff zircons at the KU IGL Helium Laboratory. 
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Thermal resetting is caused by heating the zircon grain above the closure temperature, 
~180 °C, allowing the produced helium to diffuse out of the crystal lattice (Reiners, 2005). The 
thermally reset (i.e. ZHe ages younger than depositional age) detrital samples no longer provide 
information about the exhumation of the orogenic hinterland, but instead may provide insight 
into the burial and exhumation history of the basin deposits (Armstrong, 2005). DZHe ages older 
than the depositional age of the sediments may not reflect exhumation in the orogenic hinterland, 
they might show only a partially reset age. Factors that affect partial resetting of a single grain 
are duration in the helium partial retention zone, size, and degree of metamictization (Reiners, 
2005 and references therein). Partial resetting may result in ages that do not reflect the true 
exhumation age.  
Double-Dating Methodology 
For U/Pb-(U-Th)/He double-dating, the zircons were analyzed with the LA-ICP-MS for 
U/Pb ages on a tape-mount. Each zircon analyzed was labeled on an image of the mount for 
correlation of age and grain. Potential grains were removed from the tape mount and placed on a 
clean microscope slide. If a grain fulfilled the above criteria for zircon (U-Th)/He analysis, it was 
imaged and measured, and analyzed for (U-Th)/He ages following the standard ZHe procedure 
mentioned above. 
Combining U/Pb geochronologic and (U-Th)/He thermochronologic ages of the same 
zircon grain helps constrain provenance and the tectonic events the grain experienced. Previous 
studies of sedimentary systems have utilized zircon U/Pb and (U-Th)/He dating to constrain 
provenance (e.g., Rahl et al., 2003; Reiners et al., 2005), to determine degree of recycling of 
sediment (e.g., Campbell et al., 2005), and eliminate potential volcanic input signals from 
depositional lag-time interpretations (Saylor et al., 2012). Double-dating is necessary to excluded 
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volcanic material from lag-time plots with U/Pb crystallization ages that are similar to 
depositional age (Saylor et al., 2012).  
RESULTS 
Around Luzern, Switzerland, 45 samples of the 51 collected samples (Table 1; Figure 7), 
yielded detrital zircon (U-Th)/He ages (DZHe) (Table 2). These detrital zircons are sourced from 
mixed provenance areas with disparate zircon (U-Th)/He cooling histories. As a result, each 
aliquot is an individual age reflecting its source cooling history. An 8% standard error is reported 
for each (U-Th)/He age. The DZHe ages from multiple samples in each lithostratigraphic unit 
(Figure 6) are presented in probability density diagrams (Figures 8-12). In the descriptions of 
these DZHe ages below, the term significant populations refer to grain age populations with 3 or 
more individual aliquots (Saylor et al., 2012). 
A representative sample was selected from each lithostratigraphic unit for U/Pb-(U-
Th)/He double-dating (Table 3). The sandstone samples analyzed from the SMB are sourced 
from multiple units with a variety of crystallization ages. Therefore, each detrital zircon U/Pb 
age is an individual crystallization age and is reported with propagated error. Probability density 
plots are used to display the U/Pb age populations for each sample (Figures 8-12). U/Pb data 
plots presented include Andersen corrected ages with less than 20% discordance (see above). For 
simplicity, the 206Pb/238U and 207Pb/206Pb ages are described below and are presented in the 
probability density plots (Figures 8-12).  See Table 3 for the 206Pb/238U, 207Pb/235U and 
206Pb/207Pb ages for each grain. For each data set, only the prominent population peaks are 
discussed below. 
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North Helvetic Flysch 
 
Thirty-six aliquots from four samples of the Eocene NHF yielded DZHe ages (Table 2; 
Figure 6). The DZHe ages range from 10-110 Ma, and greater than 60% of these are younger 
than the depositional age of the sediment (Figure 13). The two largest (U-Th)/He age populations 
are between 10-20 Ma. There are also two significant populations centered at 40 and 100 Ma. 
The remaining aliquots are not included in any significant populations. 
A sample collected from near the Altdorf quarry, 09SFB02, was selected for U/Pb 
analysis. One hundred sixty-one zircon grains were analyzed and 13 of these were selected for 
double-dating. All 161 grain-ages are less than 20% discordant and represented in the probability 
density diagram (Figure 8). Individual grain ages range from 2670 to 37 Ma. The largest age 
populations are centered at 280, 480, and 572 Ma. Notably, this sample contains 4 concordant 
young grains, less than 100 Ma old, and lacks any significant populations older than 800 Ma. 
The GJ1 zircon standard 206Pb/238U age for 59 analyses performed during 09SFB02 run is 600.5 
± 8.6 Ma. 
Lower Marine Molasse  
From the Oligocene LMM, 27 aliquots from 5 samples were analyzed for (U-Th)/He 
ages. DZHe ages range from 850 to 10 Ma (Figure 14). Only one sample, 09SFB39, has DZHe 
ages younger than the depositional age. The other four samples all have ages that are the same 
age or older than the age of deposition. The only significant populations are composed of zircon 
grains with DZHe ages less than 200 Ma (Figure 9). The ages greater than 200 Ma are only 
single aliquots and do not provide population information (Figure 9). 
Sample 09SFB10b, from the Grisigen Quarry, was selected for U/Pb analysis. Of the 147 
grains analyzed all of the grains are less than 20% discordant (Figure 9). The individual grain 
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crystallization ages range from ~2700 to 37 Ma. The crystallization ages have significant 
populations centered on 325, 390, 445, and 570 Ma. This sample lacked grains of sufficient size 
to meet the (U-Th)/He analysis criteria; therefore, only four grains were double-dated. The GJ1 
standard 206Pb/238U age for 09SFB10b sample run is 601 ± 15 Ma acquired from 53 analyses.  
Lower Freshwater Molasse 
One hundred sixteen aliquots were analyzed from 15 samples of the LFM for DZHe ages. 
These ages range from 515 to 30 Ma (Figure 15). The majority of the sample ages are between 
30 and 65 Ma, with the largest population centered at 35 Ma (Figure 15). There are multiple 
significant populations between 150 and 300 Ma. There is also a significant population centered 
at 110 Ma.  
Two LFM samples were analyzed for U/Pb ages, 09SFB13 and 09SFB33. Sample 
09SFB13 was prepared as a polished grain mount. From this sample 140 zircons were analyzed, 
and all are more than 80% concordant and are shown in the probability density diagram (Figure 
10). Single grain ages range from 2647 to 243 Ma, with the majority of grains centered at 285 
Ma.  Other minor populations are centered at 445 and 645 Ma. The 206Pb/238U age from 97 GJ1 
standard spot analyses is 601 ± 12 Ma. 
Sample 09SFB33 was prepared as a tape mount, and has U/Pb ages from 2221 to 48 Ma 
(Figure 10). The probability density diagram includes all of the 146 grains analyzed. There are 
large age populations centered at 285 and 450 Ma, and smaller significant populations at 350 and 
475 Ma. For the 09SFB33 analyses, the GJ1 standard 206Pb/238U age is 601 ± 11 Ma from 53 
analyses. From 09SFB33, twenty-eight zircon grains were selected for double-dating.  
It should be noted that samples 09SFB13 and 09SFB33 were prepared differently. Since 
sample 09SFB13 was a SEM imaged grain mount, zonation was easily identifiable and avoided 
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if possible; this resulted in a higher proportion of concordant grains analyzed. However, the outer 
rims of grains on tape-mounted samples may provide more information about the last phase of 
crystallization. 
Upper Marine Molasse 
The UMM has 97 DZHe ages from 11 samples. The DZHe ages range from 282 to 16 Ma 
(Figure 16). The majority of the grains, about 60%, have DZHe ages younger than 40 Ma (Figure 
16). The two major populations are centered at 20 and 33 Ma. Other significant populations are 
centered at 50, 60, and 240 Ma. 
U/Pb analysis was performed on both sample 09SFB14 and 09SFB29. Sample 09SFB14 
was prepared as a tape mount. All 159 grains analyzed in sample 09SFB14 were less than 20% 
discordant (Figure 11). The zircon U/Pb ages range from 1992 to 153 Ma. The largest population 
of grains is centered at 290 Ma with other significant populations at 445 and 605 Ma. There are 
no significant populations older than 670 Ma. From sample 09SFB14, 30 grains were selected 
for double-dating. The GJ1 standard yielded a 206Pb/238U age of 600 ± 13 Ma from 63 analyses. 
Sample 09SFB29 was prepared as a polished grain mount. From this sample 89 grains 
were analyzed, and 87 are displayed in the probability density diagram (Figure 11). The U/Pb 
ages range from ~118 to 2031 Ma. The largest age population is centered at 290 Ma, with other 
significant populations at 450 and 550 Ma. The 65 GJ1 standard spots analyzed during the 
09SFB29 yielded a 206Pb/238U  age of 601 ± 16 Ma. 
Upper Freshwater Molasse 
From the Miocene UFM, 68 aliquots from 10 samples were analyzed for DZHe. The 
DZHe ages range from ~13 to 290 Ma (Figure 17). Most of the DZHe ages are younger than 50 
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Ma, with peaks centered at 15, 20, 38, and 49 Ma (Figure 17). Minor DZHe age populations are 
centered at 73, 135, and 250 Ma. 
Sample 09SFB11 was prepared as tape mount for U/Pb analysis. The grain ages range 
from 2285 to 28 Ma. The major populations are centered at 300, 450, and 600 Ma. Of the 147 
grains analyzed, 134 U/Pb ages are displayed in the probability density diagram (Figure 12). 
Only two grains have concordant crystallization ages younger than 100 Ma, with 206Pb/238U ages 
of 30.6 ± 0.8 Ma and 27.8 ± 6.7 Ma, respectively. LA-ICP-MS U/Pb data reduction for sample 
09SFB11 was performed using PepiAge (Dunkl et al., 2004). Twelve grains were selected for 
double-dating. The 53 GJ1 spots analyzed with 09SFB11 yielded a 206Pb/238U  age of 599 ± 16 
Ma. 
DISCUSSION 
Significance of U/Pb Ages 
 The new detrital U/Pb data presented reinforces previous interpretations that the Alpine 
orogeny is composed of crustal fragments derived from previous orogenic events (Figure 19; 
e.g., von Raumer, 1998; Schaltegger and Gebauer, 1999; Nebauer, 2002). However, these 
previous studies only focused on analysis of basement material. Currently, there is only one other 
published study that focuses on U/Pb analysis of detrital zircons from the NAFB (Bütler et al., 
2011). The previous study analyzed zircons from the Late Maastrichtian to the Early Eocene 
Schlieren Flysch in Central Switzerland, and found two predominant crystallization phases, 
Variscan (~360-320 Ma) and Pan-African (~650-450 Ma). Individual grains with Proterozoic 
ages were also reported from the flysch. Notably, there is an absence of Tertiary aged grains in 
the seven samples analyzed. Compared to Bütler et al. (2011), the U/Pb data from this study have 
similar crystallization ages. However, this study separates the Pan-African crystallization phase 
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into two separate orogenies, the Cadomian (~650-520 Ma) and the Caledonian (Ordovician, 
~480-450 Ma). These crystallization events are correlated below to the U/Pb population signals 
observed in the SMB. 
North Helvetic Flysch (NHF) 
The U/Pb analyses of 09SFB02 (Figure 8) from the NHF have predominantly Ordovician 
crystallization ages, but include significant populations of Cadomian and Variscan aged grains. 
Sample 09SFB02 also contains single grains with Proterozoic ages. These Proterozoic ages are 
probably due to sediment recycling, since there are no crustal blocks in the Alpine orogen that 
date from 1.6 Ga to 2.5 Ga (Nebauer, 2002). Similar Proterozoic ages have been seen in the 
cores of zircons from Alpine metasedimentary gniesses (Schaltegger and Gebauer, 1999). 
Sample 09SFB02 also contains three Tertiary aged grains with 206Pb/238U ages between 36.9 and 
39.5 Ma. Volcanism along the Periadriatic lineament (Brügel et al., 2000) is the likely source of 
the Tertiary aged grains. Volcanism ceased prior to the deposition of the LMM (Pfiffner, 1986). 
The NHF sediments were deposited between 35-45 Ma (Allen et al., 1991) prior to emplacement 
of the Bergell tonalite at 31.88 ± 0.09 Ma and the Bergell granodiorite at 30.13 ± 0.17 Ma (von 
Blanckenburg, 1992). Therefore, the Bergell intrusion cannot be the source of the Tertiary aged 
grains in the NHF. 
Lower Marine Molasse (LMM) 
The LMM sample 09SFB10b U/Pb analysis (Figure 9) yielded predominantly Caledonian 
aged grains. This sample contains similar sized populations of both Cadomian and Variscan 
zircons. Although there are no significant populations older than 0.8 Ga, 15% of the total 
population analyzed have ages from ~0.8 Ga to 2.5 Ga. These older ages are likely due to 
recycled sediments from nappe covers or cores of metamorphic crystals (Schaltegger and 
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Gebauer, 1999). The LMM contains only one zircon with a Tertiary U/Pb age, with a 206Pb/238U 
age of 37.2 ± 10 Ma. 
Lower Freshwater Molasse (LFM) 
Both 09SFB13 (Figures 10C) and 09SFB33 (Figure 10D) from the LFM have a majority 
of Variscan aged grains. Sample 09SFB33 also has a large population, greater than 20 grains, of 
Caledonian aged zircons. In contrast, less than 10 grains analyzed from sample 09SFB13 have 
Caledonian ages. There is a shift in the largest population of grains from Caledonian to Variscan 
aged material from the LMM to LFM. This transition is likely due to deep erosion through older 
material down to the younger basement. Both samples also have minor, less than 10%, 
Cadomian and Proterozoic populations. Sample 09SFB33 contains one zircon with a Tertiary 
U/Pb age of 48.3 ± 3.5 Ma. This single grain is likely derived from the early volcanism along the 
Periadriatic Lineament (Brügel et al., 2000), and recycled from older flysch deposits. Sample 
09SFB33 has more recycled Proterozoic material  (e.g., Schaltegger and Gebauer, 1999) than 
09SFB13. 
Upper Marine Molasse (UMM) 
Two samples from the Miocene UMM were analyzed. Sample 09SFB14 was prepared as 
a tape mount, and 09SFB29 (Figure 11) was prepared as a polished grain mount. Like the LFM 
samples, both UMM samples have grains with predominantly Variscan crystallization ages, and 
include smaller Ordovician and Cadomian populations. Sample 09SFB14 has proportionally 
larger Ordovician and Cadomian populations than 09SFB29. These samples also include 
recycled sediments with individual Proterozoic ages (Schaltegger and Gebauer, 1999). 
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Upper Freshwater Molasse (UFM) 
Sample 09SFB11 from the UFM also includes Variscan, Caledonian, and Cadomian 
crystallization ages (Figure 12). The Variscan signal is the prominent population in this sample. 
In sample 09SFB11, the Caledonian population is twice as abundant as the Cadomian. Recycled 
sediment (Schaltegger and Gebauer, 1999) is also represented in the UFM by Proterozoic single 
grain ages including 0.9, 1.25, 1.6, 1.7, and 2.3 Ga.  
This sample also contains two grains with Tertiary 206Pb/238U ages of 30.6 ± 0.8 Ma and 
27.8 ± 6.7 Ma. These Tertiary-aged grains could originate from a number of sources, including: 
volcanics, shallow intrusives, the Bergell intrusion, crystallization in the Lepontine dome, etc. 
The Bergell pluton, located along the Periadriatic lineament, is a possible source of the Tetiary 
zircons. One grain age is in agreement with the crystallization of Bergell granodiorite at 30.13 ± 
0.17 Ma (von Blanckenburg, 1992). Sample 09SFB11 was deposited ~14 Ma, which allows 16 
m.y. for emplacement and exhumation. However, the disc-shaped morphology of the grain 
excludes it from being used for (U-Th)/He dating, so the timing of exhumation could not be 
determined. The large error of the 27.8 Ma grain prevents a distinct correlation with a single 
Alpine crystallization event. 
Provenance Interpretations 
 Originally this study attempted to use zircon U/Pb and (U-Th)/He double-dating to 
constrain provenance of the sediment in the SMB. Unfortunately, the Tertiary Alpine orogen is 
comprised of many recycled crustal units that do not have distinct crystallization ages (Nebauer, 
2002; von Raumer et al., 2002; Schaltegger et al., 2003). Also, each tectonic unit has mixed ages 
(e.g., Schaltegger et al., 2003), and portions of the Helvetic, Penninic, and Austroalpine units 
sampled material with similar crystallization events (i.e., Cadomian, Ordovician, and Variscan 
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orogenies; von Raumer, 1998; Nebauer, 2002). The complex history of the tectonic elements that 
comprise the Alps makes a provenance study using zircon U/Pb difficult. Further, trace element 
and rare earth element fingerprinting of zircon crystals are not reliable for provenance analysis 
since crystals from various geologic settings show similar patterns (Hoskin and Ireland, 2000). 
Since U/Pb crystallization ages are non-unique and fingerprinting is unreliable, combining the 
geochronologic data with petrologic analysis of the sediments may better constrain provenance 
(e.g., Spiegel et al., 2004).  
The zircons themselves further complicate the correlation of individual U/Pb ages with 
provenance due to zonation and possible, but unlikely, Pb-loss. Zircon is a refractory mineral 
that may survive multiple orogenic phases, and this recycling and recrystallization can cause 
complex zoning. Currently the LA-ICP-MS at the University of Kansas IGL lacks the ability for 
depth profiling to precisely determine the age of small, complex zonation. As a result, no specific 
provenance of the detrital zircons can be determined from the new U/Pb data. However, using 
depositional lag-time plots by integrating ZHe exhumation ages with the established stratigraphic 
ages from Schlunegger et al. (1997c) allows correlation of SMB deposits with the exhumation in 
the Central Alpine hinterland.  
Unroofing of the Alpine Orogen 
The U/Pb data can be used to interpret the basin strata as an unroofing sequence (Figure 
19) from the under-filled basin deposits (i.e., NHF, LMM) to filled/over-filled basin sediments 
(i.e., LFM, UMM, UFM). The Alpine unroofing is assuming erosion through the imbricated 
stack of the Austroalpine, Penninic, and Helvetic tectonic mega-units. In the lower stratigraphic 
units, NHF and LMM, the Caledonian signal (~450-480 Ma) is more prominent. During the 
deposition of the LFM and throughout the UFM, the younger Variscan signal (~250-350 Ma) 
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becomes much more prominent. This may indicate erosion through the African derived 
Austroalpine units and the initial erosion of the Penninic units and Helvetic units. Currently, the 
Austroalpine orogenic lid has been eroded from most of the Central and Western Alps (Schmid 
et al., 2004). A possible source for the Penninic and Helvetic material is the presently exposed 
Lepontine Dome and the adjacent Gotthard Massif (Figure 1). Sample 09SFB14 from the UFM 
(Figure 12) has a more prominent Caledonian signal than the LFM and UMM samples (Figures 
10 and 11). The strong Caledonian signal near the top of the sedimentary stack is likely due to 
recycling of the NHF and LMM.  
As the Alpine orogen was exhumed during the Tertiary, exposure of material with Alpine 
crystallization ages is expected and this material should be preserved in the SMB deposits. 
However, there is a conspicuous lack of Alpine crystallization ages in these sediments. Other 
than the 5 volcanic (?) Tertiary grains from the NHF and LMM, only four Tertiary U/Pb aged 
grains in the 6 samples were analyzed from the LFM to UFM (over 700 grains). This lack of 
identified Tertiary crystallization ages may be due to abrasion of Alpine aged rims, little 
contribution from volcanic sources, or little zircon growth associated with the orogeny. The 
single Tertiary age from 09SFB11 may represent a phase of unroofing and erosion of the Bergell 
pluton. Apatite (U-Th)/He analysis of the Bergell intrusion has identified a phase of exhumation 
from 16-12 Ma (Mahéo et al., 2010) coincident with the deposition of the UFM, which supports 
this interpretation.  
The Th-U ratio of zircon grains was employed in an attempt to correlate individual 
analyses with a growth mechanism and thus a particular source. Th-U ratios have been used to 
determine whether a zircon is of metamorphic (Th-U <0.1) or igneous (Th-U >0.1) origin (e.g., 
Rubatto and Gebauer, 1996; Hoskin and Schaltegger, 2003). However, a Th-U ratio above 0.1 is 
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not a reliable indicator of magmatic growth, because metamorphic grains can have a wide range 
of Th-U (<0.1 to 10), but Th-U ratio below 0.1 are quite reliable indicators of metamorphic 
growth in the presence of monazite (Harley et al., 2007). A possible correlation would be that 
zircon grains derived from the Lepontine core should have dominantly metamorphic Th-U ratios, 
whereas the external crystalline massifs should be dominated by a range of igneous Th-U ratios. 
Only tape-mounted samples are discussed since the outer-most rim (last phase of crystallization) 
was analyzed. In sample 09SFB02 from the NHF 20% grains likely derived from a metamorphic 
source (Th/U <0.1). Only 11% of the zircon grains had a likely metamorphic source in sample 
09SFB10b from the LMM. The LFM sample 09SFB33 had 18% likely metamorphic zircon 
grains. The highest percentage of potentially metamorphic zircon grains with low Th/U was 
found in the UMM sample 09SFB14 with 22%. No Th/U ratio was calculated for 09SFB11 from 
the UFM since it was reduced using Pepiage (Dunkl et al., 2009) and this did not have a routine 
for Th data reduction. This application of Th/U does not yield a distinct correlation for possible 
source of the zircon grains analyzed. Further characterization by back-scatter electron and 
cathodo-luminescence microscopy, of the individual zircon grains needs to be conducted for a 
more robust correlation. 
Detrital Zircon (U-Th)/He Analysis 
Thermochronometric studies of basin sediments can be used to determine the thermal 
maturity of a basin, timing of faulting related to traps and seals, exhumation history of basin, or 
the exhumation history of the sedimentary source of the basin (Armstrong, 2005). New data 
concerning the exhumation of the Central Alpine hinterland as recorded in the SMB detrital 
zircons is discussed below. 
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North Helvetic Flysch 
The NHF DZHe single grain ages range from ~10-110 Ma (Figure 13; Table 2). All 4 
NHF samples include single aliquots younger than the depositional age (35-45 Ma; Allen et al., 
1991). However, each sample contains ages that are either contemporaneous with or older than 
deposition. This range of DZHe ages in the NHF samples likely indicates only partial thermal 
resetting of the ZHe system. The correlation between effective U concentration or grain size with 
ZHe age have been used in other studies to demonstrate residence within the zircon helium 
partial retention zone (Stockli et al., 2010; Evans, 2011); however, there is no observed 
correlation for the NHF samples. These samples still clearly show partial thermal resetting, since 
there are DZHe ages younger, the same age, and older than the age of deposition (Armstrong, 
2005).  
The partial thermal resetting of NHF samples is due to either deep burial by the molasse 
sediments, or more likely, from being overridden by the Helvetic nappes (Figure 3,4). Partial 
resetting of the ZHe system by burial would require more than 4.5 km of sediment, assuming a 
30 °C/km geothermal gradient. The geothermal gradient estimates for the area are 15-30 °C/km, 
and the erosion estimates range from 500-4000 m of sediment removed (Schegg and Leu, 1998). 
Therefore, not enough sediment was present to partially reset the ZHe system. 
The NHF sediments have been pervasively folded and faulted (Trümpy and Tromsdorf, 
1980), indicating post-depositional deformation. This deformation is due to thrusting of Helvitic 
units over the NHF (Trümpy and Tromsdorf, 1980). Post-peak metamorphism displacement 
(Hunziker et al., 1986) occurred along the Glarus thrust, where the 300 ± 30 °C isograd is offset 
by 2 km (Rahn et al., 1997). The footwall rocks beneath the Glarus thrust cooled below 110 °C 
after 9 Ma, based on apatite fission-track data (Rahn et al., 1997). If conditions for the Glarus 
43
thrust existed throughout the region, thermal resetting of the NHF samples due to tectonic 
loading would be likely. The farthest distance between NHF samples is greater than 10 km 
(Figure 7), therefore resetting seems to be a regional feature. Coincidently with the exhumation 
beneath the Glarus thrust, the NHF sediments were likely exhumed at ~10 Ma. A similar 10 Ma 
exhumation age is seen in the sub-alpine molasse (von Hagke et al., 2012). The youngest ZHe 
age in each of the NHF samples is 10-11 Ma (Table 2), indicating final exhumation through the 
ZHe partial retention zone.  
Lower Marine Molasse 
Five samples were analyzed from the Oligocene LMM, and the DZHe ages range from 
~10-850 Ma. One LMM sample has thermally reset DZHe ages, whereas the other four samples 
DZHe ages represent cooling and exhumation in the Alpine hinterland. 
One sample, 09SFB39, shows cooling ages younger than the depositional age of the 
sediment (31-35 Ma; Schlunegger et al., 1997); with the oldest grain at 32.5 ± 2.6 Ma and the 
youngest at 10.0 ± 0.8 Ma. The range of DZHe ages indicates partial resetting. Partial resetting 
of the ZHe system can be caused by burial, heating during a deformation event, or local thermal 
anomalies. This single reset sample may indicate a local thermal anomaly instead of a regional 
event. 
All of the remaining LMM samples have DZHe ages are older than deposition. These 
samples do not indicate thermal resetting. While there are no significant population peaks in the 
LMM, the individual grain ages range from ~40-850 Ma. The ~40-55 Ma grain ages are derived 
from either Eocene exhumation of the Alpine units or volcanic material (Winkler et al., 1990). 
Thermochronologic data alone, in such a complex area, does not provide enough information 
about a single grain to determine its source (Spiegel et al., 2004). However, double-dating 
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reveals that two of the aliquots (L09SFB10b-6, -7) with Tertiary cooling ages have older U/Pb 
crystallization ages, 308 ± 15 Ma and 1172 ± 28 Ma, which excludes volcanic input (Figure 14). 
Spiegel et al. (2004) documents this Eocene (U-Th)/He age component and concluded it is due to 
Eocene exhumation of the Alpine units.  
Pre-Eocene DZHe are present in the SMB lithostratigaphic units. These ages are briefly 
described but do not contribute information to the exhumation of the central Alpine Hinterland. 
The 100-60 Ma cooling ages are likely derived from the imbricated units of the Cretaceous 
Alpine orogen and their associated sedimentary cover (Schmid et al., 1996).  The pre-Alpine 
DZHe cooling ages, older than ~120 Ma, are likely derived from the Penninic and Austroalpine 
nappes and their sedimentary cover units (von Eynatten et al., 1999). Spiegel et al. (2000) 
associate thermochronologic ages from 200-240 Ma as Permo-Triassic crustal extension and the 
140-170 Ma signal to Jurassic rifting, and opening of the Penninic Ocean. These older ages were 
preserved in the Austroalpine and Penninic sedimentary cover units as well as older flysch units 
(i.e., North Penninic Flysch, South Penninic Flysch, Ultrahelvetic Flysch) and ultimately 
recycled into the SMB deposits. The DZHe cooling ages were not reset during the Alpine 
orogeny, indicating the sediments were never buried deep enough to heat them above the zircon 
partial retention zone. 
Lower Freshwater Molasse 
The LFM DZHE ages range from 515-30 Ma (Figure 10A; Table 2). Unlike the lower 
stratigraphic units, there is no thermal resetting due to burial within the basin in the LFM 
samples. The late Oligocene to early Miocene LFM has a large DZHe population, 56% of grains 
analyzed, starting at 30 Ma, most abundant at 35 Ma, and tailing off to around 65 Ma (Figure 
15). A similar ~35 Ma population is also reported in detrital studies of NAFB using detrital 
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zircon fission track analysis (Spiegel et al., 2000; Bernet et al., 2009) and white mica 40Ar/39Ar 
thermochronology (von Eynatten et al., 1999). These studies attributed the population to cooling 
after early Barrovian metamorphism (von Eynatten et al., 1999), and cooling of the Austroalpine 
basement nappes (Spiegel et al., 2000; Bernet et al., 2009). It is likely that similar mechanisms 
are responsible for the DZHe ages of the LFM. The DZHe ages from 35-65 Ma are possibly due 
to cooling of the Austroalpine nappes during convergence in the Cretaceous and Tertiary Alpine 
orogeny or volcanic material (e.g., von Eynatten et al., 1999; Speigel et al., 2000). Whereas, the 
LFM 30-35 Ma DZHe age peak is continued erosion of the Austroalpine orogenic lid following 
early Barrovian metamorphism and uplift (Steck and Hunziker, 1994). 
Upper Marine Molasse 
DZHe ages from the UMM range from 280-16 Ma (Figure 16; Table 2). Sixty-eight 
percent of the detrital zircons analyzed have Tertiary Alpine ages. These ages have two 
prominent population peaks at 33 and 20 Ma (Figure 16). The older DZHe age populations are 
centered at 63, 100, and 240 Ma, and likely have similar cooling mechanisms as the lower 
stratigraphic units.  
The first prominent DZHe age peak at 33 Ma is likely due to continued erosion of the 
Austroalpine orogenic lid (Steck and Hunziker, 1994). This 33 Ma population could also be due 
to cannibalism of the LFM incorporated into the subalpine thrust sheet (Figure 4). However, the 
prominence of the signal (Figure 16) and the shift in peak age from 35 Ma in the LFM to 33 Ma 
in the UMM, indicates further incision into the orogenic lid.  
The population signal at 20 Ma likely represents initial erosion of the Penninic nappes of 
the Lepontine Dome or cooling of material associated with a large out-of-sequence thrust. An 
increased rate of movement (>1 km/m.y.; Grasemann and Mancktelow, 1993) along the Simplon 
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Line started around 20 Ma (Schlunegger and Willet, 1999), and helped to exhume the Lepontine 
Dome. Increased backfolding in the NSB initiated ~20 Ma (Berger et al., 2011). Also during 
UMM deposition, the SSB experienced rapid cooling (<100 °C/m.y.; Rubatto et al., 2009) and 
Berger et al. (2011) calculated Lepontine Dome exhumation rates from 0.45-1.0 km/m.y. The 
rapid cooling and high exhumation rates in the Lepontine Dome (Hurford et al., 1986)allow for 
subsequent erosion and deposition of sediments with similar DZHe cooling ages and depositional 
ages.  
Permian Verrucano sediments and piggy-backing Helvetic nappes were thrust over the 
NHF by the Glarus thrust (Burkhard et al., 1992). Forward thrusting of the Austroapline nappes 
Penninic nappes could also contribute detritus to the SMB (e.g., Pfiffner et al., 1991; Kempf et 
al., 1999). Other detrital studies report similar 20 Ma cooling ages, determined from zircon 
fission-track (Spiegel et al., 2000) and white mica 40Ar/39Ar (von Eynatten et al., 1999) analyses. 
Both Spiegel et al. (2000) and von Eynatten et al. (1999) also attribute the 20 Ma population 
peak to enhanced exhumation of the Penninic units in the Lepontine Dome.  
Upper Freshwater Molasse 
The Miocene UFM has three distinct Alpine populations, 15, 18, and 37 Ma (Figure 17; 
Table 2). The 37 Ma DZHe peak is either due to extended erosion of the orogenic lid, which was 
exhumed during the Eocene-Oligocene (e.g., von Eynatten et al., 1999; Evans, 2011), or 
sediment recycling of older SMB deposits. The 15 Ma and 18 Ma DZHe populations represent 
continued exhumation in the Lepontine Dome, due to enhanced extension in the Simplon Fault 
Zone (e.g., Schlunegger and Willet, 1999; Zwingmann and Mancktelow, 2004).  
The UFM also contains older DZHe age populations centered at 50, 75, 140, and 250 Ma 
(Figure 17). These ages represent early Alpine convergence (e.g., Spiegel et al., 2000; Schmid et 
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al., 2004) and recycling of detritus from Penninic and Austroalpine sedimentary cover (von 
Eynatten et al., 1999). 
Implications for Alpine Orogenic Evolution 
Since the LMM, LFM, UMM, and UFM lack reset grains, the DZHe ages from these 
units indicate tectonic activity, and cooling in the hinterland. This material was exhumed through 
the ZHe partial retention zone, eroded from the hinterland source, and finally transported and 
deposited in the SMB. The Alpine DZHe ages show an exhumational unroofing of the orogenic 
hinterland (Figure 20). The DZHe ages from LMM samples are correlated to initial imbrication 
and early Alpine convergence. This early imbrication is followed by the Eocene-Oligocene 
cooling of the orogenic lid and subsequent erosion and deposition in the LFM. Finally the UMM 
and UFM DZHe ages interpreted as continued erosion of the orogenic lid, and erosion into the 
Lepontine core. 
Lag-time Interpretations  
Detrital lag-time (TL), as described by equation (1), is the difference between the cooling 
age (TC) and the age of final deposition (TD) of a mineral grain assuming no thermal resetting 
occurs after deposition (e.g., Ruiz, 2004).  
      TL= TC-TD  (1) 
Changes in detrital lag-times may represent changes in the deformation and exhumation 
of the hinterland. As a result, they can be used to evaluate different models of tectonic activity 
and foreland basin deposition (Figure 21).  
The depositional lag-time of youngest age populations in each sample provide the most 
information about exhumation rate, since the older populations are likely to represent mixing in 
the source area or recycling of other sedimentary units. A decrease in TL may be interpreted to 
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represent an increase in exhumation in the hinterland, while an increase in TL may signify either 
a decrease in erosion or a change in the thermal history of the source area (Ruiz, 2004). Constant 
lag-times show a steady-state orogen where the rate of exhumation is equal to the rate of erosion 
(Ruiz, 2004). Carrapa (2009) demonstrates that these lag time changes may be the result of 
reorganization of the orogenic wedge, climate, or erodability of the source region for the Alpine 
orogen.   
Double-dating is necessary for interpretation of lag-time, since volcanic debris can have a 
0 Ma lag-time due to near-instant cooling of zircons after crystallization and volcanic eruption 
within the (U-Th)/He margin of error. Double-dating can exclude volcanic grains with similar 
crystallization and cooling ages that can skew lag-time interpretation (Figure 18; Saylor et al., 
2012). With very few Alpine zircon crystallization ages (n<10), depositional lag-time plots will 
be used to discuss the hinterland tectonic activity compared to deposition. Other detrital 
thermochronologic studies have also reported a lack of significant Alpine volcanic detritus in the 
SMB (Spiegel et al., 2000; Bernet et al., 2009). 
Alpine Lag-Time Interpretations 
Previous detrital lag-time studies have come to two disparate conclusions, (1) the Alps 
are a steady-state orogen from ~30 Ma to present (e.g., Bernet et al., 2001; Bernet et al., 2009; 
Glotzbach et al., 2011); or (2) the Alps are a dynamic orogeny with fluctuations in depositional 
lag-time (e.g., Spiegel, et al., 2000; Kuhlemann et al., 2006; Carrapa, 2009). This study provides 
new depositional lag-time data using U/Pb-(U-Th)/He double-dating for the Alpine orogen. To 
calculate depositional lag-time this study uses depositional ages of Schlunegger et al. (1997c) 
based on magnetostratigraphic correlations. These ages have errors of ~0.1 m.y.  (Schlunegger et 
al., 1997c. However, the depositional age error bars in this study are taken as ± 0.5 m.y., since 
49
there is projection and correlation to where the original magnetostratigraphic samples where 
taken.  
 The DZHe ages of the NHF have been thermally reset due to overthrusting of the 
Helvetic nappes.  This thermal resetting after deposition causes a negative TL, since TC is less 
than TD. The non-thermally reset grains from the LMM would have relatively long TL, (>50 Ma) 
which is likely due to recycling of older sediments or erosion of source areas that have been 
cooler than Tc for ZHe prior to the Alpine orogeny. The LMM depositional lag-time data does 
not provide information about the evolution of the Alpine orogeny, and as a result is not 
considered. Neither of the depositional lag-time plots are discussed further for the NHF and 
LMM. 
 The DZHe ages from the LFM are plotted against the deposition age (from Schlunegger 
et al., 1997b) on a lag-time plot (Figure 22). There are two different TL populations in the LFM. 
These LFM samples deposited from 26-29 Ma have long depositional lag-times, ~100 m.y., and 
are sourced from units that cooled below the ZHe closure temperature prior to the Cretaceous 
Alpine orogeny (~110 Ma; Schmid et al., 1996). As discussed above, these sediments were 
originally derived from either the African Plate or the recycled from sediments in the Penninic 
ocean basins. In contrast to the samples deposited between 26-29 Ma, the youngest DZHe ages 
from the stratigraphically higher samples, deposited between 21-24 Ma, have a constant TL of 8-
10 Ma. The LFM sediments deposited between 21-24 Ma show the first Alpine DZHe cooling 
ages, both Cretaceous and Tertiary. The change in clast composition of the LFM conglomerates, 
from sedimentary to more crystalline, and the appearance of epidote in the sediments indicates 
initial erosion into the Lower Austroalpine units from 21-24 Ma (Spiegel et al., 2004). The LFM 
has a decrease from ~100 m.y. to 8-10 m.y. lag-time at 24 Ma (Figure 22). This decrease is likely 
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due to erosion of the sedimentary cover from the orogenic lid, and recycling of flysch units, and 
is not correlated to a direct change in the dynamics of the Central Alpine hinterland. 
After the Burdigalian Transgression, the basin-wide flooding surface, there is a reduction 
in depositional lag-time. TL for the youngest populations of the UMM sediments decreased from 
8-10 m.y. to 0-2 m.y. (Figure 23). U/Pb analysis of both 09SFB29 and 09SFB14, of the UMM, 
lack any Tertiary crystallization ages, so it is unlikely there is any volcanic input in the UMM 
sandstones. Therefore, the change in detrital TL actually represents hinterland exhumation. The 
0-2 m.y. lag-time continues through the UFM (Figure 24). Sample 09SFB11 from the UFM 
contains one zircon with a Tertiary U/Pb crystallization age. However, the morphology of that 
grain excludes it from ZHe analysis. The UMM and UFM sediments also have DZHe age 
populations similar to the LFM (30-35 Ma; Figure 25). These older populations have longer 
depositional lag-times due to continued erosion of an already cooled source or recycling of the 
LFM sediments. The short detrital lag-time from the UFM is also seen by (von Hagke et al., 
2012) where both apatite fission-track and (U-Th)/He ages are similar to depositional age 
requiring fast exhumation.  
A Dynamic Orogen  
The DZHe depositional lag-time results between 30-14 Ma show two distinct changes. 
The first decrease in depositional lag-time between 24-26 Ma, likely represents erosion through 
the sedimentary cover into the Austoalpine basement (Figure 22). This lag-time change most 
likely does not reflect a change in orogenic dynamics, but is caused by erosion of the 
sedimentary cover and exhumation of the Austroalpine basement. At 20 Ma there is another 
decrease in TL from 8-10 m.y. to 0-2 m.y. (Figure 25). This shift in TL likely represents a change 
in the dynamics of the orogen.  
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A 0 m.y. DZHe depositional lag-time requires the source material to be cooled below the 
ZHe partial retention zone, exhumed, eroded, transported and deposited in less than one million 
years. Assuming a 25-30 °C/km geothermal gradient, it would require more than 4 km/m.y. rate 
of exhumation to exhume a grain from the ZHe partial retention zone. However, increasing the 
geothermal gradient, or exhumation rate, could decrease the depositional lag-time and combining 
the two could lead to a 0 m.y. lag-time.  
In the north and central Lepontine Dome, the maximum Barrovian metamorphic 
temperatures were reached at 18 and 23 Ma, respectively (Janots et al., 2009). In the Miocene, 
increased cooling rates are also observed in the Lepontine Dome, 50-80 °C/m.y. (Hurford et al., 
1989), and 30-85 °C/m.y. (Janots et al., 2009) as well as in the Gruf complex ~100 °C/m.y. 
(Oalmann et al., 2011). These high cooling rates combined with increased exhumation Simplon 
Fault zone (e.g., Schlunegger and Willet, 1999; Zwingmann and Mancktelow, 2003) and the SSB 
(Berger et al., 2011), allow for a short DZHe depositional lag-time. In the Eastern Alps, there 
was also an increase in the exhumation rate of the units currently exposed in the Tauern window 
at 20 Ma (Kuhlemann and Kempf, 2002). 
 Out-of-sequence thrusting near the Alpine front could also exhume material and allow 
for short detrital lag-times. Helvetic thrust sheets, Gäbrus and Sommesberg, were emplaced 
around 20 Ma as well as continued thrusting along the Glarus thrust (Kempf et al., 1999). 
A 0-3 m.y. detrital lag-time is also reported in the Western Alpine foreland (Figure 25; 
Glotzbach et al., 2011). Apatite fission-track analysis was used on sediments deposited from 0-
18 Ma (Glotzbach et al., 2011). Glotzbach et al. (2011) presents a 0-3 m.y. lag-time from 18-14 
Ma, and a 5-7 m.y. lag-time from 12-0 Ma. The change in lag-time is attributed to a reduction in 
erosion rate, but with steady-state exhumation of the orogen (Glotzbach et al., 2011). 
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By integrating the apatite fission-track data from Glotzbach et al. (2011) with this study’s 
DZHe data, a more complete view of the Alps is revealed (Figure 20). Between 26-24 Ma there 
is a reduction in depositional lag-time that indicates erosion into the Austroalpine basement 
units. After 20 Ma there is a decrease in TL (Figure 25), representing increased exhumation of the 
Lepontine Dome (Figure 3). Paleoaltimetry data from Campani et al. (2010) suggests that the 
Lepontine Dome reached its current elevation around 14.5 Ma. After 14 Ma there is an increase 
in TL (Glotzbach et al., 2011) representing a reduction of uplift of the orogen. This TL increase is 
coincident with a decrease in updoming of the Lepontine dome and a lower rate of displacement 
along the Simplon Fault Zone (Campani et al., 2010). 
The shift from frontal accretion to increased internal extension in the Lepontine dome is 
represented by the constant DZHe lag-time between 20-15 Ma (Figure 25). The change in 
orogenic dynamics caused out-of-sequence thrusting, and rapid cooling and exhumation 
Lepontine Dome material, is represented by geologically instantaneous deposition in the SMB. 
Therefore, the Alpine orogeny since 30 Ma is a dynamic orogen with changing exhumation rates 
(e.g., Spiegel et al., 2004, Kuhlemann et al., 2006, Carrapa, 2009), rather than a steady-state 
orogen as presented by Bernet et al. (2001; 2009) and Glotzbach et al. (2011). 
Causes for the Burdigalian Transgression  
 The decrease in lag-time from the LFM to UMM (Figure 25) combined with the facies 
change from over-filled to a filled basin indicates changes in the dynamics of the orogenic wedge 
(Carrapa, 2009). Kempf et al. (1999) also provide evidence for the episodic exhumation in the 
hinterland, with forward propagation of the thrust wedge from 31-26 Ma, internal deformation 
from 24-19 Ma (Figure 4). The LFM conglomerates with a constant 8-10 My lag-time suggests 
an orogen that was shedding detritus and advancing at a constant rate. After the Burdigalian 
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transgression, the TL decreases to 0-2 m.y. Coincidently, the Central Alpine hinterland has 
increased exhumation along the Simplon Fault Zone (Schlunegger and Willet, 1999), and a 
reduction in thrust advance rates (Kuhlemann and Kempf, 2002). However, out-of-sequence 
thrusting occurred along the Glarus thrust in the Helvetic fold-and-thrust belt (Figure 4; Kempf 
et al., 1999). The Glarus thrust is a major out of sequence thrust that extends to mid-crustal levels 
south of the Aar Massif and cuts upsection from south to north (Burkard et al., 1992). To the east 
of the study area, the Kronberg, Gäbrus, and Sommersberg thrust sheets all shifted north by 20 
Ma (Kempf et al., 1999). The Subalpine Molasse was incorporated into the fold-and-thrust belt 
by 20 Ma (Figure 4; e.g., Schlunegger et al., 1997c; Kempf et al., 1999), and also back-thrusting 
initiated near the deformation front resulting in a triangle zone (Figure 4; Kempf et al., 1999). 
This reoganization of the fold-and-thrust belt likely caused increase subsidence allowing the 
shallow marine sedimentation.  
The combination of decreasing lag-time from LFM to UMM with the reduction in 
sedimentation is likely due to a reorganization of the orogenic wedge. As the orogen deforms 
internally (e.g., back-thrusting, out-of sequence thrusting) to reach a state of critical taper, an 
increase in exhumation needs to occur and will result in a decrease in depositional lag-time 
(Carrapa, 2009). An increase in sea-level (e.g., Jin et al., 1995; Zweigel et al., 1998) does not 
account for this combination of increased accommodation, basin-ward shift of facies, and 
reduction in depositional lag-time.  
Therefore, the Burdigalian Transgression is interpreted as the result of flexural loading of 
the European crust, causing an increase in accommodation that outpaced sedimentation. Out-of-
sequence thrusting along major thrust planes such as the Glarus thrust may have caused this 
increased loading. Another result of this increased loading is a shift in axial parallel drainage. 
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Prior to the Burdigalian Transgression drainage was to the east, afterwards it was to the west 
(Kuhlemann and Kempf, 2002). After the loading of the foreland by the out-of-sequence 
thrusting, the short (0-2 m.y.) depositional lag-times continued into the deposition of the UFM. 
These sediments with short depositional lag-times are likely derived from fast exhumation in the 
interior of the Lepontine Dome. 
CONCLUSIONS 
The integration of the new U/Pb and (U-Th)/He data from the SMB with the established 
stratigraphic ages and existing knowledge of the Central Alpine Orogen clarifies the evolution of 
the NAFB and its response to hinterland tectonics. The new U/Pb data shows a progression from 
Caledonian aged material during the under-filled basin phase to increase input of Variscan aged 
material in the filled to over-filled basin phase. This progression suggests an erosional unroofing 
of the orogen through the Austroalpine nappes into the Penninic nappes. The new U/Pb data also 
reveals little to no Tertiary volcanic material was deposited in the Oligocene-Miocene sediments 
of the SMB.  
The DZHe data from the SMB records the history of the Central Alpine orogen. The early 
imbrication and convergence during the Cretaceous Alpine orogeny are recorded in the ~120-65 
Ma DZHe ages. The 65-35 Ma DZHe ages record the continued convergence and nappe stacking 
of the Alpine mega-tectonic units. The Barrovian metamorphism and subsequent lateral 
extension of the Lepontine Dome is represented by the 35-14 Ma DZHe ages.  
The dynamics of the Central Alpine hinterland and the basin itself can be interpreted 
from changes in the DZHe ages of the SMB sediments. The new DZHe depositional lag-time 
data indicate an increase in exhumation at 20 Ma resulting from out-of-sequence thrusting of the 
Helvetic nappes, and lateral extension and back-folding in the Lepontine Dome (Figure 26). This 
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increase in exhumation is coincident with an increase in basin accommodation, the Burdigalian 
Transgression. The reduction in lag-time coupled with the facies change, and reorganization of 
the orogenic wedge indicate tectonic loading caused the enhanced subsidence. This novel 
approach of integrating chronometers and established stratigraphic data has clarified two of the 
existing questions related the Central Alps and their foreland basin. The Alps are not a steady-
state but a dynamic orogen, and tectonic loading caused the Burdigalian transgression. 
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Figure 1: Simplified geologic map modified from Kempf and Pfiffner (2004) showing the extent 
of Alpine mega-tectonic units and basin deposits, and major structures. Abbreviations used in the 
map include: BM-Bohemian Massif; EW-Engadine Line; NAFB-Northern Alpine Foreland 
Basin; LD-Lepontine Dome; and SL-Simplon Line.  
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Figure 2: Summary of Central Alpine tectonic events compiled from multiple sources: SMB 
depositional ages (Schlunegger et al., 1997b), timing of major metamorphic events (Berger et al., 
2011), timing of erosion of Alpine units (Spiegel et al., 2004) and general timing of thrusting 
(Steck, 2008). Abbreviations used in the figure include: NHF-North Helvetic Flysch; LMM-
Lower Marine Molasse; LFM-Lower Freshwater Molasse; UMM-Upper Marine Molasse; UFM-
Upper Freshwater Molasse.  
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Figure 3: Cross-section of Central Alpine orogen modified from Pfiffner et al. (2000). A-35 Ma 
reconstruction with initial exhumation of Penninic units. Section shows 20 km  post-collsional 
convergence. B-19 Ma reconstruction with Southern Steep Belt formed along Insubric Line, and 
out-of-sequence thrusting in toward the pro-foreland. Section shows 135 km post-collisional 
convergence. NAFB-Northern Alpine Foreland Basin. 
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Figure 4: Reconstructed cross-sections of the SMB (modified from Kempf et al., 1999). 
Demonstrating out-of-sequence thrusting and incorporation of the SMB units into the fold-and-
thrust belt. SMB sediments incorporated into fold-and-thrust belt by 23 Ma. By 20 Ma Helvetic 
nappes propagated forward by out-of-sequence thrusting. At 15 Ma backthrusting created 
triangle zone. NHF-North Helvetic Flysch; LMM-Lower Marine Molasse; LFM-Lower 
Freshwater Molasse; UMM-Upper Marine Molasse; UFM-Upper Freshwater Molasse. 
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Figure 5: Map of Central Switzerland showing spatial distribution of SMB deposits and the 
location of the Basal Alpine Thrust Zone. Modified from Keller (1989) and Schlunegger and 
Willet (1999). 
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Figure 6: Lithostratigraphic units of the SMB. Modified from Keller (2000). 
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Figure 7: Geologic map of Central Switzerland showing sample locations around Luzern. 
Modified from Tectonic Map of Switzerland (2005). 
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Figure 8: A-Detrital zircon U/Pb concordia diagram of NHF sample 09SFB02. Only includes 
grains with less than 20% discordance. B-Probability density diagram for 09SFB02 displaying 
grains with less than 20% discordance. For grain ages less than 1000 Ma 206Pb/238U ages are and 
207Pb/206Pb ages are displayed for ages greater than 1000 Ma. The most prominent population is 
centered 480 Ma and associated with the Caledonian orogeny. Less prominent poputions are 
centered on 570 and 280 Ma representing the Cadomian and Variscan orogenies, respectively. 
The probability density plots and concordia diagrams were created using Isoplot (Ludwig, 2003). 
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Figure 9: A-Detrital zircon U/Pb concordia diagram of LMM sample 09SFB10b. Only includes 
grains with less than 20% discordance. B-Probability density diagram for 09SFB10b displaying 
grains with less than 20% discordance. For grain ages less than 1000 Ma 206Pb/238U ages are and 
207Pb/206Pb ages are displayed for ages greater than 1000 Ma. The prominent zircon U/Pb age 
populations are 445, 390, and 325 Ma. These populations have been attributed to crystallization 
events in the Caledonian (445 Ma) and Variscan orogenies (390 and 325 Ma). The probability 
density plots and concordia diagrams were created using Isoplot (Ludwig, 2003). 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Figure 10: A-Detrital zircon U/Pb concordia diagram of LFM sample 09SFB13. Only includes 
grains with less than 20% discordance. B-Detrital zircon U/Pb concordia diagram of LFM 
sample 09SFB33. Only includes grains with less than 20% discordance. C-Probability density 
diagram for 09SFB13 displaying grains with less than 20% discordance. Sample 09SFB13 has a 
single dominant population at 285 Ma which is attributed to crystallization in the Variscan 
orogeny. D-Probability density diagram for 09SFB33 displaying grains with less than 20% 
discordance. Sample 09SFB33 has detrital zircon U/Pb age Variscan and Caledonian age 
populations centered at 285 and 450 Ma, respectively. The probability density plots and 
concordia diagrams were created using Isoplot (Ludwig, 2003). For grain ages less than 1000 Ma 
206Pb/238U ages are and 207Pb/206Pb ages are displayed for ages greater than 1000 Ma. 
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Figure 11: A-Detrital zircon U/Pb concordia diagram of UMM sample 09SFB14. Only includes 
grains with less than 20% discordance. B-Detrital zircon U/Pb concordia diagram of UMM 
sample 09SFB29. Only includes grains with less than 20% discordance. C-Probability density 
diagram for 09SFB14 displaying grains with less than 20% discordance. The most prominent age 
population of sample 09SFB14 is a Variscan signal centered at 290 Ma, but there is a less 
prominent signal at 445 Ma. D-Probability density diagram for 09SFB29 displaying grains with 
less than 20% discordance. Sample 09SFB29 has a single prominent population at 290 Ma with 
minor populations at 450 and 550 Ma. The probability density plots and concordia diagrams 
were created using Isoplot (Ludwig, 2003). For grain ages less than 1000 Ma 206Pb/238U ages are 
and 207Pb/206Pb ages are displayed for ages greater than 1000 Ma. 
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Figure 12: A-Detrital zircon U/Pb concordia diagram of UFM sample 09SFB11. Only includes 
grains with less than 20% discordance. B-Probability density diagram for 09SFB11 displaying 
grains with less than 20% discordance. The majority of the U/Pb grain ages in sample 09SFB11 
were crystallized during the Varican orogeny. There are also minor populations with Caledonian 
and Cadomian crystallization ages. For grain ages less than 1000 Ma 206Pb/238U ages are and 
207Pb/206Pb ages are displayed for ages greater than 1000 Ma. The probability density plots and 
concordia diagrams were created using Isoplot (Ludwig, 2003).  
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Figure 13: A-Detrital zircon (U-Th)/He age probability density diagram of the North Helvetic 
Flysch samples. B-Probability density diagram for grains less than 100 Ma. Shaded area 
indicates depostional age from Allen et al. (1991). The probability density plots and Concordia 
diagrams were created using Isoplot (Ludwig, 2003). C- U/Pb and (U-Th)/He ages from the 
double-dated sample 09SFB02. 
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Figure 14: A-Detrital zircon (U-Th)/He age probability density diagram of the Lower Marine 
Molasse samples. B- Less than 100 Ma (U-Th)/He age probability density diagram of the Lower 
Marine Molasse samples. Shaded area indicates depostional age from Schlunegger et al. (1997c). 
The probability density plots were created using Isoplot (Ludwig, 2003). C- U/Pb and (U-Th)/He 
ages from the double-dated sample 09SFB10b. 
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Figure 15: A-Detrital zircon (U-Th)/He age probability density diagram of the Lower Freshwater 
Molasse samples. B- Less than 100 Ma (U-Th)/He age probability density diagram of the Lower 
Freshwater Molasse samples. Shaded area indicates depostional age from Schlunegger et al. 
(1997c). The probability density plots were created using Isoplot (Ludwig, 2003). C- U/Pb and 
(U-Th)/He ages from the double-dated sample 09SFB33. 
 
105
0 
5 
10 
15 
20 
25 
30 
0 50 100 150 200 250 300 
R
elative probability 
N
um
be
r 
ZHe Age (Ma) 
UMM (U-Th)/He Probability 
n=97 
0 
5 
10 
15 
20 
0 10 20 30 40 50 60 70 80 90 100 
R
elative probability 
N
um
be
r 
ZHe Age (Ma) 
UMM (U-Th)/He Probability 
n=88 
0 
50 
100 
150 
200 
250 
300 
350 
0 100 200 300 400 500 600 700 800 900 
(U
-T
h)
/H
e 
A
ge
s 
(M
a)
 
U/Pb Ages (Ma) 
09SFB14 Double-Dated Zircons 
A.
B.
C.
106
Figure 16: A-Detrital zircon (U-Th)/He age probability density diagram of the Upper Marine 
Molasse samples. B- Less than 100 Ma (U-Th)/He age probability density diagram of the Upper 
Marine Molasse samples. Shaded area indicates depostional age from Schlunegger et al. (1997c). 
Probability density plots were created using Isoplot (Ludwig, 2003). C- U/Pb and (U-Th)/He 
ages from the double-dated sample 09SFB14. 
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Figure 17: A-Detrital zircon (U-Th)/He age probability density diagram of the Upper Freshwater 
Molasse samples. B- Less than 100 Ma (U-Th)/He age probability density diagram of the Upper 
Freshwater Molasse samples. Shaded area indicates depostional age from Schlunegger et al. 
(1997c). C-Detrital zircon 206Pb/238U age probability density diagram of sample 09SFB11. The 
probability density plots were created using Isoplot (Ludwig, 2003). 
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Figure 18: Combined double-dated zircon U/Pb age (Table 3) with (U-Th)/He ages (Table 2). 
Propagated errors are displayed for U/Pb ages, whereas, 8% standard errors are displayed for 
ZHe.  
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Figure 19: Probability density plot of SMB U/Pb ages (Table 3) with the stratigraphically 
youngest unit at the top. Colored bars show crystallization ages associated with orogenic events. 
1Sample 09SFB33 represents LFM. 2 Sample 09SFB14 represents UMM. There is a shift from 
more prominent Caledonian aged signals in the LMM to more prominent Variscan aged 
materials in the LFM.  
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Figure 20: Probability density plot of SMB DZHe ages (Table 2) with the stratigraphically 
youngest unit at the top. Grey bars show depositional age from Allen et al. (1991) and 
Schlunegger et al. (1997c). 
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Figure 21: A conceptual diagram of depositional lag-time modified from Ruiz et al. (2004) and 
Saylor et al. (2012). Dashed line 0 to 1-Decreasing lag-time is due to increased erosion and 
increased exhumation. Dashed line 0 to 2 shows steady-state lag-time when exhumation and 
erosion are in equilibrium. Line 0 to 3 shows increasing lag-time, which represents slowing 
exhumation and erosion. Line 0 to 4 shows a change in provenance. 
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Figure 22: A-Lower Freshwater Molasse depositional lag-time plot showing ~100 m.y. lag-time 
before 26 Ma, and reduced lag-time after 26-24 Ma unconformity. B-Lower Freshwater Molasse 
depositional lag-time plot showing 8-10 m.y. lag-time after 24 Ma. Double-dated sample is 
09SFB33. The depositional ages are from Schlunegger et al. (1997c). 
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Figure 23: Upper Marine Molasse depositional lag-time plot with 0-2 m.y. lag-time. Double-
dated sample is 09SFB14. The depositional ages are from Schlunegger et al. (1997c). 
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Figure 24: Upper Freshwater Molasse depositional lag-time plot 0-2 m.y. lag-time. Double-dated 
sample is 09SFB11. The depositional ages are from Schlunegger et al. (1997c). 
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Figure 25: Depositional lag-time plot with DZHe and apatite fission-track ages. Grey bar 
indicates Burdigalian Transgression. Blue band shows youngest population lag-time. * Apatite 
fission-track P1 population and depositional ages from Glotzbach et al. (2011). The decrease in 
lag-time after the Burdigalian Transgression is likely the result of erosion of out-of-sequence 
thrusts in the fold-and-thrust belt. The constant lag-time from 19 to ~14 Ma is correlated to 
continued erosion of the out-of-sequence thrust sheets as well as enhanced erosion in the 
Lepontine Dome. Thrusting and extension events from Pfiffner et al. (2002). FFZ-Forcola Fault 
Zone. 
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Figure 26: Conceptual model, not to scale, depicting loading of the northern Alpine foreland 
by out‐of‐sequence thrusting with basin sediments derived from both synconvergent 
extension in the orogenic hinterland and thrust sheets proximal to the basin. The decrease 
in depositional lag‐time concurrent with the onset of deposition of the Upper Marine 
Molasse (Figure 25) indicates tectonic loading caused the increase in accommodation, and 
the continued short depositional lag‐time of the overlying sediments indicates fast 
exhumation of a sediment source (Lepontine Dome). PL‐ Periadriatic Lineament, UMM-Upper 
Marine Molasse, LFM‐Lower Freshwater Molasse, NHF‐North Helvetic Flysch, 
and LMM‐Lower Marine Molasse. 
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Table 1 Sample Locations
Sample Latitude1 Longitude1 Elevation  (m)
09SFB01 46.87583 8.60834 559
09SFB02 46.89991 8.6262 461
09SFB03 47.08918 8.41596 541
09SFB04 47.1306 8.37964 444
09SFB05 47.05639 8.31036 398
09SFB06 47.03952 8.2404 531
09SFB07 47.0569 8.24923 478
09SFB08 47.04211 8.32706 442
09SFB09 47.018 8.33722 448
09SFB10a 47.00933 8.29391 615
09SFB10b 47.00933 8.29391 615
09SFB10c 47.00933 8.29391 615
09SFB11 47.10245 8.35003 420
09SFB12 47.10245 8.35003 420
09SFB13 47.0565 8.38408 547
09SFB14 47.06692 8.32032 476
09SFB15 47.00347 8.30674 476
09SFB16 46.92891 8.23332 891
09SFB17 46.92882 8.23261 902
09SFB18 46.92536 8.21843 1305
09SFB19 46.92829 8.25054 608
09SFB20 47.06837 8.37866 550
09SFB21 47.03422 8.35363 436
09SFB22 47.04595 8.34434 447
09SFB23 47.0453 8.34772 387
09SFB24 47.06785 8.31455 432
09SFB25 47.08482 8.33741 462
09SFB26 47.07483 8.32092 437
09SFB27 47.07846 8.33481 429
09SFB28 47.07259 8.32648 424
09SFB29 47.06442 8.32369 498
09SFB30 47.06269 8.3251 508
09SFB31 47.05756 8.33001 450
09SFB32* 47.05938 8.32385 510
09SFB33 47.05681 8.34139 503
09SFB34 46.8321 8.0548 1892
09SFB35 46.83225 8.05346 1876
09SFB36 46.82911 8.04357 1475
09SFB37 47.16942 8.27185 485
09SFB38 47.14054 8.19664 461
09SFB39 47.04258 8.41429 383
09SFB40 47.04378 8.41653 415
09SFB41 47.02912 8.41317 444
09SFB42 47.0369 8.24001 349
09SFB43 46.87763 8.66345 496
09SFB44 46.86375 8.76822 1000
09SFB45 47.041 8.4614 1332
09SFB46 47.04127 8.45692 1171
09SFB47 47.03021 8.45404 681
09SFB48 47.09289 8.27324 463
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Sample Latitude1 Longitude1 Elevation  (m)
09SFB49 47.02051 8.2403 676
09SFB50 47.03416 8.44715 662
10SMB16 47.24801 8.56695 531
10SMB17 47.29522 8.51231 736
1 Reference datum WGS 1984
*Sample not collected
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Table 2 Detrital Zircon (U-Th)/He Ages
Sample1 Age Std Error2 U Th Sm [U]e3 Th/U He Mass Ft ESR4
(Ma) (Ma) (ppm) (ppm) (ppm) (ppm) (nmol/g) (µg) (µm)
North Helvetic Flysch
09SFB02*
z09SFB02-1 14.6 1.17 145.1 58.4 0.1 158.5 0.40 10.2 11.15 0.82 64.82
z09SFB02-2 22.5 1.80 337.3 103.2 0.4 361.1 0.31 33.0 4.91 0.75 46.69
z09SFB02-3 13.9 1.11 357.6 24.1 0.2 363.2 0.07 21.0 5.21 0.77 49.74
z09SFB02-4 10.0 0.80 201.7 53.5 0.3 214.1 0.27 9.1 6.43 0.78 54.23
z09SFB02-5 24.2 1.93 428.4 58.8 0.0 441.9 0.14 42.1 3.31 0.73 41.81
z09SFB02-6 29.4 2.35 294.5 23.4 0.2 299.9 0.08 36.2 4.60 0.76 47.56
zL09SFB02-1 11.7 0.94 226.9 37.0 0.6 235.5 0.16 10.6 2.71 0.71 39.12
zL09SFB02-2 99.8 7.98 221.8 86.5 6.0 241.8 0.39 95.1 3.31 0.73 41.92
zL09SFB02-3 107.4 8.59 246.7 71.0 4.6 263.0 0.29 121.6 8.35 0.79 56.17
zL09SFB02-4 19.4 1.55 216.5 80.2 1.0 235.0 0.37 17.5 3.01 0.71 39.86
zL09SFB02-5 33.1 2.64 198.2 29.7 0.8 205.1 0.15 26.8 4.02 0.73 42.22
zL09SFB02-8 22.5 1.80 175.4 21.7 0.7 180.4 0.12 16.3 3.88 0.75 44.84
zL09SFB02-9 103.9 8.31 284.4 60.9 1.0 298.4 0.21 122.0 3.42 0.72 41.22
zL09SFB02-11 79.4 6.35 184.3 42.1 0.8 194.0 0.23 62.6 4.43 0.75 45.85
zL09SFB02-12 10.4 0.83 156.0 32.0 0.6 163.4 0.21 6.7 3.30 0.72 41.09
zL09SFB02-25 13.5 1.08 206.4 54.2 1.1 218.9 0.26 12.5 7.62 0.79 54.83
zL09SFB02-159 68.4 5.47 173.4 106.0 0.6 197.8 0.61 51.6 2.85 0.70 38.75
zL09SFB02-160 15.6 1.24 252.5 111.6 0.6 278.2 0.44 15.8 1.78 0.68 35.02
zL09SFB02-161 44.2 3.53 92.7 23.2 0.5 98.0 0.25 18.2 6.36 0.78 51.96
09SFB43
z09SFB43-1 16.1 1.29 128.6 19.1 0.0 132.9 0.15 9.1 6.30 0.78 53.63
z09SFB43-3 10.8 0.86 220.5 97.7 0.2 243.0 0.44 11.3 9.02 0.80 59.43
z09SFB43-4 40.0 3.20 188.2 72.8 0.6 205.0 0.39 35.6 10.73 0.80 59.78
z09SFB43-5 14.6 1.17 149.5 30.3 0.1 156.5 0.20 9.7 6.53 0.78 53.56
z09SFB43-6 101.8 8.14 31.4 20.6 -0.2 36.2 0.65 14.9 4.07 0.75 46.23
09SFB44
z09SFB44-1 10.6 0.85 185.9 39.4 0.4 195.0 0.21 9.2 12.56 0.82 67.25
z09SFB44-4 11.7 0.93 107.5 63.2 0.6 122.1 0.59 6.1 8.58 0.80 58.20
z09SFB44-5 15.3 1.23 270.6 30.2 0.2 277.6 0.11 18.7 12.28 0.82 63.27
z09SFB44-6 39.9 3.19 210.9 55.6 1.2 223.7 0.26 38.8 9.88 0.80 59.48
10SMB01
z10SMB01-1 11.5 0.92 271.1 118.1 0.4 298.3 0.44 15.4 14.85 0.83 69.34
z10SMB01-2 11.3 0.90 242.7 96.3 0.2 264.8 0.40 13.3 13.21 0.82 67.46
z10SMB01-3 15.5 1.24 266.9 123.7 0.5 295.4 0.46 18.5 4.48 0.75 46.43
z10SMB01-4 16.0 1.28 143.6 52.0 0.6 155.5 0.36 10.2 5.05 0.76 48.82
z10SMB01-5 15.1 1.21 220.7 94.3 0.4 242.4 0.43 16.2 13.56 0.82 66.44
z10SMB01-6 12.3 0.98 215.9 32.2 0.5 223.3 0.15 11.1 4.14 0.75 45.90
z10SMB01-7 11.3 0.90 168.8 77.6 0.3 186.7 0.46 9.2 9.41 0.81 61.28
z10SMB01-8 53.9 4.31 264.0 33.4 0.8 271.6 0.13 60.8 6.04 0.77 49.42
Lower Marine Molasse
09SFB10b*
z09SFB10b-1 155.0 12.40 379.4 218.9 2.4 429.8 0.58 238.4 1.53 0.66 32.88
z09SFB10b-3 165.6 13.25 192.2 69.8 2.6 208.3 0.36 122.7 1.42 0.65 32.13
z09SFB10b-4 390.5 31.24 116.4 50.1 1.8 127.9 0.43 182.7 1.57 0.66 33.15
z09SFB10b-5 854.1 68.33 235.4 110.3 2.5 260.8 0.47 884.8 2.24 0.69 37.06
z09SFB10b-6 94.2 7.53 165.1 80.8 2.1 183.7 0.49 60.5 1.35 0.64 31.41
zL09SFB10b-2 188.3 15.07 118.1 53.9 0.7 130.5 0.46 89.1 1.51 0.66 33.46
zL09SFB10b-6 55.3 4.42 557.6 63.9 2.0 572.4 0.11 118.0 1.88 0.69 35.76
zL09SFB10b-7 33.4 2.67 135.8 49.0 0.5 147.1 0.36 20.8 6.57 0.79 54.63
zL09SFB10b-8 121.0 9.68 109.9 27.4 0.7 116.2 0.25 53.5 2.34 0.70 37.51
09SFB10c
z09SFB10c-1 42.4 3.39 62.1 30.3 0.5 69.0 0.49 11.2 2.78 0.70 38.81
z09SFB10c-3 59.0 4.72 690.9 84.6 7.0 710.4 0.12 171.4 4.17 0.76 46.71
z09SFB10c-5 49.4 3.95 791.1 124.9 7.9 819.9 0.16 168.7 5.67 0.77 50.14
09SFB15
z09SFB15-1 215.6 17.25 191.0 35.0 1.2 199.0 0.18 170.0 3.00 0.72 41.05
z09SFB15-2 195.7 15.65 166.6 48.5 3.2 177.8 0.29 137.9 3.21 0.73 41.59
z09SFB15-7 91.2 7.30 171.4 27.9 0.7 177.8 0.16 62.3 2.58 0.71 38.54
z09SFB15-8 72.4 5.79 253.1 33.0 0.3 260.7 0.13 74.8 3.43 0.73 42.21
z09SFB15-9 124.4 9.95 145.7 31.7 0.6 153.0 0.22 74.2 2.74 0.72 39.97
09SFB39
z09SFB39-1 32.5 2.60 141.6 37.8 0.8 150.3 0.27 20.2 5.97 0.77 49.82
z09SFB39-2 14.2 1.13 242.2 108.8 0.3 267.3 0.45 16.2 8.05 0.79 56.38
z09SFB39-3 23.0 1.84 222.1 34.7 0.4 230.1 0.16 23.5 12.99 0.82 66.39
z09SFB39-4 18.7 1.50 253.8 22.4 0.5 259.0 0.09 21.9 17.17 0.84 72.97
z09SFB39-6 10.0 0.80 191.8 23.5 0.6 197.2 0.12 7.8 3.14 0.73 42.55
09SFB40
z09SFB40-1 109.8 8.78 166.4 22.1 0.6 171.5 0.13 73.0 2.92 0.71 39.28
z09SFB40-2 77.6 6.21 138.4 20.7 0.5 143.2 0.15 45.0 4.32 0.75 44.92
z09SFB40-3 549.2 43.94 115.2 56.6 1.6 128.2 0.49 310.1 8.48 0.78 54.18
z09SFB40-4 109.8 8.78 180.6 83.6 0.7 199.8 0.46 87.4 3.52 0.73 43.24
z09SFB40-6 77.9 6.23 110.2 44.8 0.4 120.5 0.41 38.9 5.47 0.76 49.27
Lower Freshwater Molasse
08RI01
z08RI01-1 277.8 22.23 65.8 13.9 0.4 69.0 0.21 90.0 21.70 0.85 79.81
z08RI01-2 330.3 26.43 187.9 13.0 0.7 190.9 0.07 280.5 9.29 0.80 58.90
z08RI01-3 515.6 41.25 114.9 37.1 1.4 123.5 0.32 302.3 18.37 0.84 75.88
z08RI01-4 189.7 15.18 274.8 60.4 1.5 288.7 0.22 251.2 16.63 0.84 72.98
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Table 2 Detrital Zircon (U-Th)/He Ages
Sample1 Age Std Error2 U Th Sm [U]e3 Th/U He Mass Ft ESR4
(Ma) (Ma) (ppm) (ppm) (ppm) (ppm) (nmol/g) (µg) (µm)
z08RI01-5 158.2 12.66 147.2 22.3 0.8 152.4 0.15 105.1 8.93 0.80 57.91
z08RI01-6 283.4 22.67 121.3 9.7 0.7 123.5 0.08 160.6 13.73 0.83 69.53
09SFB03
z09SFB03-1 75.3 6.02 187.3 35.2 0.7 195.4 0.19 60.6 5.02 0.76 47.80
z09SFB03-2 112.8 9.03 178.4 69.8 1.2 194.5 0.39 87.6 3.64 0.73 43.45
z09SFB03-3 36.0 2.88 767.5 46.4 1.2 778.2 0.06 116.5 5.16 0.77 49.75
z09SFB03-5 30.1 2.40 304.1 58.5 2.7 317.6 0.19 37.8 3.41 0.73 42.75
z09SFB03-6 30.5 2.44 253.1 42.7 0.5 263.0 0.17 33.8 6.18 0.78 52.97
09SFB08
z09SFB08-1 58.3 4.66 102.8 29.1 1.2 109.5 0.28 25.9 4.39 0.75 46.17
z09SFB08-2 204.3 16.34 145.6 41.7 0.6 155.2 0.29 138.7 8.13 0.80 58.31
z09SFB08-3 64.0 5.12 509.1 104.3 0.0 533.1 0.20 144.6 6.27 0.78 53.41
z09SFB08-4 32.3 2.59 86.6 19.5 -0.3 91.1 0.23 11.6 3.22 0.73 42.32
z09SFB08-5 45.3 3.63 322.2 35.0 0.4 330.2 0.11 61.2 4.52 0.76 46.70
z09SFB08-6 53.3 4.27 419.3 31.4 0.4 426.5 0.07 98.8 9.56 0.80 58.60
09SFB13
z09SFB13-1 50.9 4.07 209.3 18.2 0.2 213.5 0.09 45.6 5.85 0.78 51.05
z09SFB13-2 50.5 4.04 344.7 42.9 0.4 354.5 0.12 72.1 4.22 0.75 44.56
z09SFB13-3 34.2 2.73 537.0 110.6 1.2 562.5 0.21 81.4 6.51 0.78 53.63
z09SFB13-4 208.8 16.70 28.7 7.8 0.1 30.5 0.27 29.8 24.44 0.85 82.15
z09SFB13-6 320.3 25.62 89.7 33.5 0.0 97.4 0.37 136.6 7.48 0.79 56.69
09SFB20
z09SFB20-1 45.3 3.63 229.2 95.9 0.6 251.3 0.42 44.5 2.86 0.72 41.28
z09SFB20-2 42.0 3.36 273.0 26.3 0.5 279.0 0.10 46.5 3.40 0.74 42.57
z09SFB20-3 36.2 2.89 488.6 176.9 3.5 529.4 0.36 76.1 3.45 0.73 43.47
z09SFB20-4 77.7 6.21 323.8 133.5 0.7 354.5 0.41 104.6 2.28 0.70 38.07
z09SFB20-5 38.7 3.10 151.3 24.1 0.6 156.9 0.16 23.5 2.73 0.72 39.85
z09SFB20-6 43.3 3.47 300.7 21.3 0.5 305.6 0.07 54.6 5.19 0.76 47.76
09SFB21
z09SFB21-1 111.1 8.89 282.0 44.5 3.2 292.3 0.16 125.0 2.66 0.71 38.62
z09SFB21-2 50.9 4.07 324.1 20.5 1.0 328.9 0.06 65.4 2.91 0.72 40.40
z09SFB21-3 55.9 4.48 125.4 26.6 0.8 131.5 0.21 31.6 7.47 0.79 56.16
z09SFB21-4 46.8 3.75 321.7 64.3 1.2 336.5 0.20 59.4 2.27 0.70 37.10
z09SFB21-5 53.6 4.29 161.8 38.5 1.2 170.7 0.24 36.2 3.17 0.73 42.44
z09SFB21-6 33.5 2.68 220.9 61.9 2.4 235.1 0.28 30.1 2.68 0.71 38.54
09SFB22
z09SFB22-1 47.0 3.76 200.1 16.0 0.4 203.8 0.08 41.5 8.83 0.80 58.12
z09SFB22-2 42.2 3.38 369.3 70.1 0.7 385.4 0.19 64.7 3.46 0.74 43.07
z09SFB22-3 37.6 3.01 281.3 13.1 0.4 284.3 0.05 46.9 10.37 0.81 61.27
z09SFB22-4 43.3 3.46 557.6 19.3 0.5 562.0 0.03 104.6 7.92 0.80 56.05
z09SFB22-5 33.9 2.71 352.8 28.0 0.8 359.2 0.08 49.7 4.78 0.76 46.45
z09SFB22-6 40.2 3.21 108.8 36.1 0.7 117.1 0.33 21.0 13.00 0.83 68.29
09SFB23
z09SFB23-1 61.8 4.95 496.2 92.8 0.4 517.6 0.19 147.0 23.32 0.85 78.06
z09SFB23-2 55.6 4.45 256.8 86.3 0.9 276.7 0.34 69.7 15.61 0.84 73.14
z09SFB23-3 92.6 7.41 323.5 78.5 0.4 341.6 0.24 142.0 14.01 0.83 68.08
z09SFB23-4 101.5 8.12 336.1 110.4 1.9 361.5 0.33 158.1 8.68 0.79 56.78
z09SFB23-5 106.0 8.48 300.6 85.0 0.6 320.1 0.28 155.7 18.45 0.84 75.91
z09SFB23-6 35.5 2.84 297.0 77.8 3.1 315.0 0.26 49.1 10.59 0.81 62.21
z09SFB23-7 63.8 5.11 444.0 142.4 1.0 476.8 0.32 138.5 17.16 0.84 74.46
z09SFB23-8 93.7 7.50 244.3 56.2 0.5 257.2 0.23 104.7 9.04 0.80 58.49
09SFB31
z09SFB31-1 56.9 4.55 336.4 116.8 0.0 363.3 0.35 81.6 3.46 0.73 42.39
z09SFB31-2 32.2 2.57 281.6 81.5 0.3 300.4 0.29 37.8 2.84 0.72 41.33
z09SFB31-3 37.6 3.01 185.7 43.2 0.0 195.7 0.23 28.7 2.84 0.72 40.65
z09SFB31-4 184.4 14.75 209.8 40.7 -0.1 219.2 0.19 174.8 7.03 0.79 55.66
z09SFB31-6 32.8 2.63 545.1 47.0 0.2 555.9 0.09 74.2 4.20 0.75 46.05
09SFB33*
z09SFB33-1 30.4 2.43 275.5 13.2 0.5 278.5 0.05 36.6 8.31 0.80 57.43
z09SFB33-2 35.3 2.82 169.2 14.3 0.2 172.5 0.08 27.0 11.80 0.82 65.69
z09SFB33-3 71.4 5.71 61.5 29.5 0.1 68.3 0.48 21.0 8.03 0.79 56.94
z09SFB33-4 42.2 3.37 293.7 30.6 0.6 300.7 0.10 51.5 4.71 0.75 45.63
z09SFB33-5 42.0 3.36 359.7 97.8 0.2 382.2 0.27 67.3 5.76 0.78 51.84
z09SFB33-6 36.1 2.88 272.3 49.4 0.4 283.6 0.18 45.3 12.30 0.82 64.99
zL09SFB33-1 52.1 4.17 50.6 24.2 0.6 56.2 0.48 12.9 12.59 0.81 64.11
zL09SFB33-4 74.5 5.96 179.5 54.3 0.3 192.0 0.30 63.6 10.90 0.82 65.84
zL09SFB33-5 46.1 3.69 356.4 39.8 1.0 365.6 0.11 74.5 12.72 0.82 63.74
zL09SFB33-6 51.3 4.11 466.0 51.2 0.5 477.8 0.11 98.9 4.46 0.75 44.66
zL09SFB33-7 35.6 2.85 221.8 18.7 0.5 226.2 0.08 37.3 21.05 0.86 81.74
zL09SFB33-8 60.7 4.85 329.3 46.0 0.3 339.8 0.14 88.4 7.64 0.79 55.69
zL09SFB33-9 39.0 3.12 79.1 39.1 0.9 88.1 0.49 13.9 4.14 0.75 46.16
zL09SFB33-10 44.4 3.55 563.1 67.3 2.4 578.6 0.12 100.5 3.22 0.72 40.65
zL09SFB33-20 38.5 3.08 293.7 43.3 0.5 303.7 0.15 49.2 6.15 0.78 52.17
zL09SFB33-28 42.8 3.42 191.2 124.9 3.7 220.0 0.65 38.7 5.32 0.76 48.96
zL09SFB33-29 47.6 3.81 255.3 78.0 0.8 273.3 0.31 52.4 4.01 0.74 45.09
zL09SFB33-38 34.9 2.80 256.1 39.1 0.7 265.0 0.15 38.3 5.31 0.77 48.89
zL09SFB33-41 29.8 2.39 527.3 135.9 0.7 558.6 0.26 71.6 7.67 0.79 56.91
zL09SFB33-42 51.6 4.13 288.1 89.1 0.8 308.6 0.31 67.4 7.18 0.78 53.65
zL09SFB33-54 33.3 2.66 390.9 49.9 0.3 402.3 0.13 60.4 15.29 0.84 71.48
zL09SFB33-62 60.3 4.83 345.3 138.6 0.7 377.2 0.40 94.4 5.41 0.77 49.79
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Table 2 Detrital Zircon (U-Th)/He Ages
Sample1 Age Std Error2 U Th Sm [U]e3 Th/U He Mass Ft ESR4
(Ma) (Ma) (ppm) (ppm) (ppm) (ppm) (nmol/g) (µg) (µm)
zL09SFB33-80 61.5 4.92 88.3 40.4 1.0 97.6 0.46 27.6 19.05 0.85 78.74
zL09SFB33-96 29.9 2.39 314.2 43.1 1.5 324.1 0.14 39.7 4.64 0.76 47.36
zL09SFB33-102 43.0 3.44 114.9 15.5 0.5 118.4 0.13 22.0 8.44 0.80 57.91
zL09SFB33-106 81.1 6.49 95.1 35.0 0.6 103.1 0.37 36.6 8.86 0.81 60.69
zL09SFB33-108 40.6 3.25 109.9 28.2 0.6 116.4 0.26 18.9 3.72 0.74 43.79
zL09SFB33-111 61.5 4.92 492.5 212.9 8.2 541.5 0.43 127.3 2.29 0.70 38.72
zL09SFB33-112 213.3 17.06 173.5 53.7 1.0 185.9 0.31 176.4 9.92 0.81 62.69
zL09SFB33-117 36.6 2.93 703.4 329.7 1.5 779.3 0.47 118.9 5.70 0.77 51.11
zL09SFB33-125 44.8 3.58 754.8 252.9 1.8 813.0 0.34 146.8 4.47 0.75 45.36
zL09SFB33-126 39.3 3.14 200.5 44.7 0.6 210.7 0.22 35.4 7.96 0.79 55.47
zL09SFB33-128 38.9 3.11 705.0 27.8 0.5 711.5 0.04 114.3 5.20 0.76 48.07
zL09SFB33-146 35.8 2.86 442.0 36.9 1.9 450.6 0.08 70.2 10.55 0.81 59.69
zL09SFB33-147 50.6 4.05 225.3 50.9 0.8 237.0 0.23 48.7 4.74 0.75 45.91
09SFB41
z09SFB41-1 156.2 12.49 213.6 64.9 0.7 228.6 0.30 165.2 20.47 0.85 78.32
z09SFB41-3 217.5 17.40 307.0 55.1 1.5 319.7 0.18 301.6 8.11 0.79 55.70
z09SFB41-4 258.7 20.70 141.1 48.4 0.4 152.3 0.34 177.7 12.59 0.82 65.82
z09SFB41-5 168.5 13.48 119.2 12.1 0.4 122.0 0.10 96.6 26.56 0.86 84.23
z09SFB41-6 75.5 6.04 134.7 28.3 0.8 141.2 0.21 47.0 11.15 0.81 62.56
09SFB45
z09SFB45-3 250.5 20.04 187.9 30.6 2.2 195.0 0.16 194.3 3.33 0.73 41.19
z09SFB45-4 216.1 17.29 235.3 26.9 1.0 241.5 0.11 221.8 6.08 0.78 51.21
z09SFB45-5 222.7 17.82 371.5 131.1 1.1 401.7 0.35 360.8 3.62 0.74 43.66
z09SFB45-6 249.8 19.98 150.7 53.5 0.8 163.0 0.35 170.7 5.76 0.76 49.15
z09SFB45-8 30.6 2.45 145.4 29.0 0.5 152.1 0.20 19.1 4.61 0.76 47.57
09SFB46
z09SFB46-1 267.8 21.42 211.7 47.2 4.8 222.6 0.22 255.2 5.97 0.78 52.27
z09SFB46-2 115.3 9.23 241.6 49.5 1.4 253.1 0.21 118.3 3.94 0.75 44.94
z09SFB46-3 309.2 24.74 124.7 21.7 1.9 129.7 0.17 165.4 5.30 0.75 45.27
z09SFB46-4 206.2 16.50 421.7 153.2 7.6 457.0 0.36 363.0 2.61 0.70 38.48
z09SFB46-5 152.9 12.23 211.9 101.7 0.4 235.3 0.48 147.3 4.51 0.75 46.78
z09SFB46-6 245.4 19.63 206.4 14.9 0.6 209.8 0.07 206.3 3.17 0.73 41.80
09SFB47
z09SFB47-1 460.2 36.82 127.5 34.2 0.4 135.4 0.27 281.7 10.06 0.81 61.22
z09SFB47-2 261.3 20.90 249.4 19.6 0.7 253.9 0.08 296.6 11.13 0.81 61.92
z09SFB47-3 141.5 11.32 217.5 64.4 1.0 232.3 0.30 138.8 6.28 0.77 51.65
z09SFB47-4 245.8 19.67 217.1 16.5 0.6 220.9 0.08 241.1 9.60 0.81 60.32
z09SFB47-5 284.5 22.76 82.6 43.0 0.2 92.5 0.52 106.7 3.72 0.74 44.11
z09SFB47-6 218.5 17.48 104.4 62.9 1.0 118.9 0.60 113.6 9.08 0.80 58.65
09SFB50
z09SFB50-1 290.6 23.25 147.5 8.3 0.5 149.5 0.06 181.8 4.62 0.76 47.30
z09SFB50-2 166.7 13.33 299.7 15.9 2.3 303.3 0.05 219.3 7.82 0.80 56.08
z09SFB50-3 252.1 20.17 155.2 16.1 0.5 158.9 0.10 176.1 8.59 0.80 57.89
z09SFB50-4 323.7 25.89 382.1 559.7 95.7 511.5 1.46 725.9 9.82 0.79 58.41
z09SFB50-5 162.5 13.00 629.0 137.2 9.7 660.6 0.22 456.2 6.54 0.78 52.50
z09SFB50-6 267.8 21.42 223.1 81.3 0.7 241.8 0.36 285.8 9.37 0.80 59.52
Upper Marine Molasse
07EB01
z07EB01-1 35.7 2.86 189.8 44.5 0.5 200.1 0.23 31.0 8.76 0.80 59.11
z07EB01-2 30.3 2.42 169.8 32.0 0.3 177.1 0.19 24.3 17.70 0.84 73.28
z07EB01-3 24.0 1.92 221.8 164.9 0.0 259.8 0.74 25.7 5.36 0.76 49.47
z07EB01-4 53.0 4.24 178.6 26.5 0.0 184.7 0.15 40.9 5.32 0.77 50.38
z07EB01-5 23.6 1.89 237.6 23.5 0.1 243.0 0.10 25.8 14.12 0.83 70.58
z07EB01-6 38.4 3.07 115.8 46.9 0.2 126.6 0.41 20.7 7.90 0.79 55.33
09SFB05
z09SFB05-1 37.7 3.01 132.0 39.4 0.2 141.1 0.30 22.1 5.41 0.77 49.93
z09SFB05-2 33.4 2.67 647.1 330.3 0.4 723.2 0.51 97.5 4.24 0.74 45.67
z09SFB05-3 30.7 2.46 256.7 52.8 0.9 268.8 0.21 35.1 6.91 0.79 54.47
z09SFB05-4 68.9 5.51 397.3 118.9 0.0 424.6 0.30 117.3 3.86 0.74 44.18
z09SFB05-5 33.4 2.67 173.3 114.2 0.4 199.6 0.66 27.4 4.87 0.76 48.52
z09SFB05-6 33.2 2.66 218.7 78.8 0.0 236.9 0.36 31.6 3.68 0.74 44.86
09SFB06
z09SFB06-1 32.8 2.63 100.7 30.4 0.3 107.7 0.30 13.8 2.65 0.72 40.80
z09SFB06-3 37.4 2.99 153.9 24.2 0.4 159.5 0.16 23.3 3.01 0.72 40.84
z09SFB06-4 19.6 1.57 354.9 66.4 2.1 370.2 0.19 28.6 3.35 0.73 42.00
z09SFB06-5 244.7 19.57 77.8 38.5 0.5 86.7 0.50 90.5 6.44 0.78 52.78
z09SFB06-6 27.7 2.21 125.7 48.7 0.5 136.9 0.39 15.5 4.67 0.75 47.37
09SFB14*
z09SFB14-1 27.1 2.17 150.4 28.7 0.6 157.0 0.19 18.4 8.32 0.80 57.78
z09SFB14-2 32.2 2.58 287.2 34.3 0.5 295.1 0.12 41.7 11.33 0.81 62.30
z09SFB14-3 32.4 2.59 602.4 32.6 0.3 609.9 0.05 85.0 8.16 0.80 56.24
z09SFB14-4 18.7 1.50 164.5 34.8 0.8 172.5 0.21 14.3 13.59 0.82 66.21
z09SFB14-5 31.1 2.49 326.6 87.6 0.9 346.7 0.27 47.5 10.79 0.81 63.20
z09SFB14-6 27.2 2.17 142.6 68.3 0.8 158.3 0.48 19.1 13.72 0.82 66.77
z09SFB14-7 23.8 1.90 437.6 38.8 1.3 446.5 0.09 46.3 9.39 0.81 60.16
z09SFB14-8 144.3 11.54 152.6 67.4 0.9 168.1 0.44 104.0 7.27 0.79 55.17
zL09SFB14-1 15.7 1.26 1120.5 63.6 0.7 1135.1 0.06 64.3 1.90 0.67 33.01
zL09SFB14-3 20.9 1.67 429.8 48.3 0.8 440.9 0.11 40.4 11.43 0.81 62.81
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Table 2 Detrital Zircon (U-Th)/He Ages
Sample1 Age Std Error2 U Th Sm [U]e3 Th/U He Mass Ft ESR4
(Ma) (Ma) (ppm) (ppm) (ppm) (ppm) (nmol/g) (µg) (µm)
zL09SFB14-4 279.7 22.37 294.9 77.3 1.6 312.7 0.26 378.0 7.72 0.78 54.18
zL09SFB14-5 25.8 2.07 185.6 48.3 0.6 196.7 0.26 21.4 6.66 0.78 52.78
zL09SFB14-6 16.3 1.31 622.0 46.8 1.1 632.8 0.08 44.1 8.40 0.79 55.10
zL09SFB14-7 62.3 4.98 230.4 84.3 0.9 249.8 0.37 67.7 10.73 0.80 59.91
zL09SFB14-8 282.5 22.60 36.3 16.0 0.5 40.0 0.44 48.6 6.55 0.78 53.65
zL09SFB14-11 231.1 18.49 239.1 99.2 0.5 261.9 0.41 247.7 5.35 0.75 45.71
zL09SFB14-12 27.2 2.17 111.5 55.8 0.8 124.4 0.50 14.9 10.52 0.81 63.98
zL09SFB14-13 24.2 1.94 329.6 42.0 0.7 339.3 0.13 35.2 7.77 0.80 56.48
zL09SFB14-15 20.0 1.60 230.2 25.2 0.6 236.0 0.11 21.0 13.71 0.83 66.90
zL09SFB14-16 17.7 1.42 499.5 51.6 0.6 511.4 0.10 41.4 19.30 0.85 76.81
zL09SFB14-17 37.4 2.99 322.1 77.6 0.4 340.0 0.24 55.2 9.95 0.80 59.75
zL09SFB14-50 31.7 2.53 479.4 131.4 1.1 509.7 0.27 64.4 3.96 0.74 43.65
zL09SFB14-69 101.6 8.13 353.4 47.6 0.7 364.4 0.13 159.2 9.07 0.79 55.65
zL09SFB14-71 31.5 2.52 246.4 82.0 1.1 265.3 0.33 36.8 11.90 0.82 64.07
zL09SFB14-75 18.5 1.48 253.2 80.1 2.0 271.7 0.32 20.2 4.42 0.74 44.67
zL09SFB14-92 102.2 8.17 196.4 60.7 0.5 210.4 0.31 97.5 15.85 0.83 71.92
zL09SFB14-100 17.6 1.41 121.2 88.2 0.3 141.5 0.73 11.0 11.39 0.82 65.66
zL09SFB14-107 68.3 5.46 260.0 111.4 6.6 285.6 0.43 84.3 8.12 0.80 58.29
zL09SFB14-108 64.8 5.18 209.4 73.2 0.6 226.3 0.35 61.8 6.66 0.78 52.59
zL09SFB14-118 200.7 16.05 139.1 52.6 0.8 151.2 0.38 139.1 18.30 0.84 73.13
zL09SFB14-124 20.4 1.63 97.4 41.6 0.4 107.0 0.43 9.1 5.37 0.77 50.16
zL09SFB14-125 48.6 3.89 522.7 23.9 0.4 528.2 0.05 113.4 10.34 0.82 63.11
zL09SFB14-133 29.0 2.32 190.3 65.0 0.7 205.3 0.34 26.6 12.37 0.83 68.21
zL09SFB14-137 32.3 2.59 287.8 27.1 0.5 294.0 0.09 41.5 10.12 0.81 60.46
zL09SFB14-141 20.3 1.63 382.8 37.2 0.6 391.3 0.10 32.1 3.67 0.75 45.04
zL09SFB14-145 35.5 2.84 998.3 15.6 0.6 1001.9 0.02 137.8 3.05 0.72 39.18
zL09SFB14-148 33.1 2.65 145.2 59.6 0.7 158.9 0.41 22.6 11.30 0.79 57.03
zL09SFB14-152 51.3 4.10 63.9 20.8 0.2 68.7 0.33 16.0 15.94 0.84 73.07
zL09SFB14-155 17.0 1.36 511.4 33.9 1.9 519.2 0.07 34.8 4.11 0.73 41.86
09SFB24
z09SFB24-1 174.7 13.97 255.0 111.8 9.6 280.7 0.44 188.7 2.38 0.70 38.72
z09SFB24-2 19.4 1.55 122.0 84.1 0.6 141.3 0.69 10.5 2.67 0.71 40.23
z09SFB24-3 41.7 3.33 320.8 95.3 0.3 342.7 0.30 56.8 3.21 0.74 43.38
z09SFB24-6 24.3 1.94 245.8 29.6 0.7 252.7 0.12 24.3 3.24 0.73 42.19
09SFB26
z09SFB26-2 41.4 3.31 239.3 84.0 0.3 258.6 0.35 42.1 3.34 0.73 41.87
z09SFB26-3 26.7 2.13 175.4 45.3 1.0 185.9 0.26 22.2 14.11 0.83 69.47
z09SFB26-4 241.2 19.29 186.4 21.7 0.2 191.5 0.12 189.7 3.83 0.75 45.31
z09SFB26-5 194.9 15.60 68.7 29.3 0.4 75.5 0.43 61.0 4.51 0.76 48.09
z09SFB26-6 62.5 5.00 127.7 12.4 0.0 130.5 0.10 32.6 3.52 0.74 43.00
09SFB27
z09SFB27-1 232.8 18.62 109.6 34.6 1.0 117.5 0.32 124.8 14.17 0.83 70.08
z09SFB27-2 40.2 3.21 209.3 21.8 0.5 214.3 0.10 38.3 13.24 0.82 66.23
z09SFB27-3 226.3 18.10 227.4 113.9 0.9 253.6 0.50 250.2 9.30 0.79 57.70
z09SFB27-4 245.0 19.60 257.4 19.7 1.2 262.0 0.08 288.8 12.31 0.82 64.21
z09SFB27-5 29.6 2.37 258.1 116.7 1.0 285.0 0.45 38.1 15.44 0.84 73.44
z09SFB27-6 17.2 1.37 142.3 60.0 0.8 156.1 0.42 12.0 13.44 0.82 68.03
09SFB28
z09SFB28-1 15.9 1.27 275.0 42.8 0.6 284.8 0.16 17.1 2.34 0.70 37.04
z09SFB28-2 33.9 2.71 266.2 85.1 0.6 285.8 0.32 39.5 4.35 0.75 46.97
z09SFB28-4 35.2 2.82 62.3 32.1 0.8 69.6 0.52 9.8 4.00 0.74 44.73
z09SFB28-5 19.6 1.57 474.6 39.9 0.6 483.8 0.08 41.4 9.43 0.81 60.42
z09SFB28-6 75.4 6.03 110.2 18.0 0.3 114.3 0.16 33.0 2.65 0.71 38.22
z09SFB28-7 39.2 3.13 226.3 88.4 0.2 246.6 0.39 34.8 1.75 0.67 33.54
09SFB29
z09SFB29-1 39.2 3.14 116.4 41.0 0.2 125.8 0.35 20.2 4.89 0.76 48.10
z09SFB29-2 117.0 9.36 309.1 36.8 0.3 317.6 0.12 148.9 3.67 0.74 43.16
z09SFB29-3 38.4 3.07 201.0 58.8 0.1 214.5 0.29 34.7 6.36 0.78 53.09
z09SFB29-4 30.4 2.44 233.5 67.8 0.0 249.1 0.29 30.6 4.38 0.75 45.45
z09SFB29-5 80.6 6.45 101.9 26.6 0.3 108.0 0.26 34.6 3.51 0.73 42.77
z09SFB29-6 35.3 2.82 124.8 50.4 0.4 136.4 0.40 20.7 7.46 0.79 57.38
09SFB30
z09SFB30-1 19.8 1.58 220.7 22.6 0.0 225.9 0.10 18.6 5.15 0.77 49.73
z09SFB30-2 100.4 8.03 184.1 28.9 0.3 190.8 0.16 79.3 5.21 0.76 48.38
z09SFB30-3 42.1 3.37 274.7 15.8 0.3 278.3 0.06 53.2 17.78 0.84 73.29
z09SFB30-4 40.1 3.21 362.0 139.7 0.8 394.2 0.39 68.8 10.33 0.80 60.42
z09SFB30-5 26.6 2.13 345.0 32.6 0.2 352.6 0.09 40.3 8.03 0.80 56.33
z09SFB30-6 34.7 2.78 322.5 125.3 0.2 351.3 0.39 49.3 4.33 0.75 45.98
09SFB42
z09SFB42-1 87.9 7.03 201.5 78.0 0.6 219.4 0.39 81.3 7.37 0.78 52.34
z09SFB42-2 169.0 13.52 391.9 56.8 3.1 405.0 0.14 285.7 5.49 0.76 48.72
z09SFB42-3 49.6 3.97 390.4 141.3 0.7 422.9 0.36 88.6 7.23 0.78 53.17
z09SFB42-5 35.2 2.81 255.8 32.6 0.7 263.4 0.13 38.7 6.52 0.77 50.72
z09SFB42-6 51.8 4.14 204.7 31.5 0.2 212.0 0.15 47.3 9.75 0.80 57.29
09SFB49
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Table 2 Detrital Zircon (U-Th)/He Ages
Sample1 Age Std Error2 U Th Sm [U]e3 Th/U He Mass Ft ESR4
(Ma) (Ma) (ppm) (ppm) (ppm) (ppm) (nmol/g) (µg) (µm)
z09SFB49-1 242.3 19.38 120.0 17.0 0.6 123.9 0.14 130.1 6.72 0.79 55.04
z09SFB49-2 34.0 2.72 210.5 32.7 0.6 218.0 0.16 32.1 10.43 0.80 58.90
z09SFB49-6 35.7 2.86 151.8 15.8 0.3 155.5 0.10 24.8 12.29 0.83 67.60
Upper Freshwater Molasse
09SFB04
z09SFB04-2 33.9 2.71 101.4 63.1 0.5 115.9 0.62 15.9 3.86 0.75 46.11
z09SFB04-3 24.2 1.94 266.0 120.1 1.0 293.6 0.45 26.6 2.61 0.69 36.84
z09SFB04-4 19.7 1.57 200.1 65.7 0.9 215.2 0.33 18.6 11.28 0.81 62.90
z09SFB04-5 242.7 19.41 274.1 62.2 1.1 288.4 0.23 282.1 3.63 0.73 43.05
09SFB07
z09SFB07-1 77.2 6.18 500.3 126.2 0.5 529.4 0.25 169.3 4.87 0.76 48.86
z09SFB07-2 62.8 5.02 349.2 103.5 4.4 373.0 0.30 96.1 5.31 0.76 47.56
z09SFB07-3 88.4 7.07 318.1 99.1 2.7 340.9 0.31 121.9 4.46 0.75 45.22
z09SFB07-4 36.4 2.91 385.4 34.5 0.8 393.3 0.09 59.4 5.90 0.77 49.18
z09SFB07-5 37.4 2.99 508.4 203.6 0.8 555.3 0.40 86.0 5.46 0.77 50.03
z09SFB07-6 39.2 3.13 209.2 51.8 0.7 221.1 0.25 35.3 5.40 0.75 46.64
09SFB11*
z09SFB11-1 257.3 20.58 318.1 57.0 4.6 331.2 0.18 390.8 14.66 0.83 70.68
z09SFB11-2 76.9 6.15 327.7 95.4 0.3 349.6 0.29 119.5 13.09 0.82 65.45
z09SFB11-3 251.7 20.14 150.8 22.7 0.7 156.0 0.15 177.3 11.78 0.82 65.45
z09SFB11-4 23.1 1.85 621.7 79.3 0.8 639.9 0.13 66.5 19.50 0.83 70.03
z09SFB11-5 38.8 3.10 216.7 55.9 1.1 229.5 0.26 36.8 5.12 0.76 49.14
z09SFB11-6 49.1 3.93 116.4 32.4 0.9 123.9 0.28 25.5 6.02 0.78 51.75
zL09SFB11-1 15.6 1.25 146.7 9.5 0.2 148.9 0.06 9.8 6.50 0.78 52.07
zL09SFB11-2 19.6 1.57 407.5 34.7 0.9 415.5 0.09 33.0 4.61 0.75 45.29
zL09SFB11-3 36.3 2.91 402.7 150.6 0.9 437.4 0.37 66.0 5.91 0.77 50.27
zL09SFB11-4 19.1 1.53 291.1 99.0 0.6 313.9 0.34 25.4 6.71 0.78 53.93
zL09SFB11-6 22.8 1.82 231.9 77.8 0.9 249.9 0.34 24.3 8.34 0.79 55.56
zL09SFB11-7 14.1 1.12 177.8 27.1 0.9 184.0 0.15 11.0 7.80 0.79 55.21
zL09SFB11-9 13.2 1.06 248.0 19.9 0.5 252.5 0.08 14.8 11.87 0.82 65.50
zL09SFB11-13 208.1 16.65 91.5 20.6 0.4 96.3 0.23 94.1 21.90 0.86 82.87
zL09SFB11-22 15.8 1.27 261.8 195.7 1.2 306.8 0.75 21.6 13.91 0.82 66.68
zL09SFB11-59 35.1 2.81 471.9 101.6 1.3 495.3 0.22 78.3 14.08 0.83 70.64
zL09SFB11-85 36.8 2.94 288.2 87.5 0.6 308.3 0.30 50.2 11.99 0.82 64.62
zL09SFB11-101 32.8 2.63 185.0 83.6 0.9 204.3 0.45 29.1 10.25 0.80 60.30
09SFB12
z09SFB12-1 16.0 1.28 238.4 57.8 0.7 251.7 0.24 14.7 1.76 0.68 34.51
z09SFB12-2 14.3 1.14 172.9 24.2 2.4 178.5 0.14 10.5 4.92 0.76 47.88
z09SFB12-3 40.1 3.21 566.5 139.0 0.6 598.5 0.25 92.9 2.86 0.72 39.96
z09SFB12-4 41.1 3.28 -0.2 -1.2 -0.2 -0.5 5.55 -0.1 2.12 0.68 37.17
z09SFB12-5 50.0 4.00 171.2 73.3 0.4 188.1 0.43 35.9 2.60 0.71 38.80
z09SFB12-6 16.0 1.28 294.9 74.3 2.0 312.0 0.25 20.2 4.24 0.75 46.04
09SFB25
z09SFB25-1 18.8 1.50 311.6 53.5 1.4 324.0 0.17 26.1 7.95 0.80 56.79
z09SFB25-2 48.2 3.85 285.2 111.3 0.5 310.8 0.39 61.6 4.84 0.76 48.41
z09SFB25-3 13.9 1.11 238.1 12.5 0.6 241.0 0.05 14.9 12.96 0.83 66.91
z09SFB25-4 27.2 2.18 116.2 28.7 0.7 122.8 0.25 15.5 22.32 0.85 82.00
z09SFB25-5 17.6 1.41 99.1 14.0 0.4 102.3 0.14 8.3 20.30 0.85 79.08
z09SFB25-6 18.3 1.47 187.5 58.2 1.3 200.9 0.31 16.3 13.03 0.82 65.23
09SFB37
z09SFB37-1 34.2 2.74 403.5 159.7 1.3 440.3 0.40 61.2 4.34 0.75 46.59
z09SFB37-2 49.3 3.95 348.6 142.5 0.7 381.4 0.41 79.6 6.59 0.78 53.59
z09SFB37-5 71.1 5.69 458.6 71.8 2.3 475.2 0.16 133.2 3.59 0.73 41.56
z09SFB37-6 39.0 3.12 577.6 151.3 0.9 612.5 0.26 99.5 6.33 0.77 50.45
09SFB38
z09SFB38-3 68.4 5.47 319.6 102.2 0.4 343.1 0.32 102.0 9.17 0.80 59.27
z09SFB38-4 14.1 1.13 198.8 39.5 2.3 207.9 0.20 12.6 8.56 0.79 56.47
z09SFB38-5 22.3 1.78 119.4 26.6 0.6 125.6 0.22 12.1 8.87 0.80 58.47
z09SFB38-6 104.9 8.40 48.1 22.7 0.7 53.3 0.47 24.2 7.95 0.80 57.91
z09SFB38-1 17.1 1.36 384.7 37.6 0.4 393.4 0.10 28.1 7.03 0.78 51.47
09SFB48
z09SFB48-1 15.6 1.25 137.2 38.0 0.6 145.9 0.28 10.7 36.05 0.87 94.16
z09SFB48-2 23.9 1.91 339.2 57.2 1.8 352.4 0.17 37.1 11.66 0.82 63.98
z09SFB48-3 18.1 1.45 130.1 14.6 0.5 133.4 0.11 11.0 18.28 0.84 75.12
z09SFB48-4 15.7 1.26 114.8 20.5 0.4 119.5 0.18 7.9 5.94 0.78 51.91
z09SFB48-5 43.9 3.51 175.3 30.3 0.5 182.3 0.17 36.1 18.00 0.83 71.36
z09SFB48-6 24.6 1.97 92.9 17.0 0.5 96.9 0.18 9.9 5.59 0.77 49.80
10SMB16
z10SMB16-1 141.9 11.35 88.6 100.1 1.6 111.6 1.13 66.2 6.62 0.76 51.04
z10SMB16-2 179.1 14.33 182.2 60.8 1.0 196.2 0.33 161.0 16.45 0.84 73.22
z10SMB16-3 75.3 6.02 263.9 82.8 0.6 282.9 0.31 89.5 7.06 0.78 51.90
z10SMB16-4 132.0 10.56 112.9 30.9 0.6 120.0 0.27 70.3 12.86 0.81 63.71
z10SMB16-5 50.4 4.04 93.8 11.8 0.3 96.6 0.13 21.5 13.00 0.82 63.46
z10SMB16-6 132.8 10.63 119.0 33.7 0.6 126.8 0.28 69.3 5.12 0.76 47.33
z10SMB16-7 38.3 3.06 263.5 42.9 1.0 273.3 0.16 45.6 9.83 0.81 60.07
z10SMB16-8 64.2 5.14 239.0 47.8 0.8 250.0 0.20 65.4 5.20 0.75 46.28
10SMB17
z10SMB17-1 55.4 4.43 45.7 24.0 0.7 51.3 0.52 12.1 6.80 0.78 54.51
z10SMB17-2 289.2 23.14 110.6 38.6 0.3 119.5 0.35 160.0 17.11 0.84 74.02
z10SMB17-3 250.2 20.02 356.6 116.3 4.8 383.4 0.33 413.0 8.61 0.78 54.06
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Table 2 Detrital Zircon (U-Th)/He Ages
Sample1 Age Std Error2 U Th Sm [U]e3 Th/U He Mass Ft ESR4
(Ma) (Ma) (ppm) (ppm) (ppm) (ppm) (nmol/g) (µg) (µm)
z10SMB17-4 271.2 21.70 143.8 34.8 0.4 151.8 0.24 184.1 10.74 0.81 62.55
z10SMB17-6 275.0 22.00 63.1 20.3 0.2 67.7 0.32 85.1 13.38 0.83 69.59
1 Sample locations provided in Table 1.
2 Standard error 8% based on calibration with laboratory standard
3 Effective Uranium concentration is calculated [U]e=[U]+0.235[Th]+0.005[Sm] (eg., Shuster et al., 2006)
4 Equivalant spherical radius
*Indicates double-dated sample. Aliquot number from LA-ICP-MS U/Pb analysis.
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Table 3. Detrital Zircon U/Pb Ages
Sample Uppm Th/U 207Pb/235U 2s 206Pb/238U 2s Rho 207Pb/206Pb 2s Abs 206Pb/238U 2s Abs 207Pb/235U 2s Abs Disc1 Disc2 U/Pb Age3 2s Abs
09SFB02
09SFB02-1 448 0.518 0.6007 0.012 0.0771 0.0014 0.67512 475 15 477.5 7.6 478.9 8.3 1 0 478 7.6
09SFB02-2 292 0.040 0.5468 0.012 0.07 0.0013 0.62358 486 17 442.7 7.7 436.2 8 9 1 443 7.7
09SFB02-3 267 0.302 0.978 0.016 0.1123 0.002 0.66328 724 23 693.6 8.7 686.1 11 4 1 694 8.7
09SFB02-4 269 0.113 0.58 0.014 0.0747 0.0017 0.81224 455 13 464.3 8.9 464.3 9.9 2 0 464 8.9
09SFB02-5 251 0.071 0.5527 0.016 0.0728 0.0016 0.82746 457 19 446.5 10 452.7 9.4 2 1 447 10
09SFB02-6 292 0.451 4.24 0.14 0.2828 0.0065 0.91898 1796 26 1678 28 1605 33 7 5 1678 28
09SFB02-7 386 0.122 0.5994 0.013 0.0771 0.0015 0.77031 482 15 476.6 8.5 478.8 9.1 1 0 477 8.5
09SFB02-8 315 0.099 0.5725 0.012 0.0737 0.0016 0.81918 459 18 459.4 7.5 458.4 9.4 0 0 459 7.5
09SFB02-9 365 0.049 0.537 0.015 0.0704 0.0019 0.79901 446 23 436.5 10 438.3 11 2 0 437 10
09SFB02-10 97.7 0.075 0.742 0.027 0.0914 0.0027 0.86348 598 25 562 16 564 16 6 0 562 16
09SFB02-11 311 0.228 0.6 0.014 0.077 0.0015 0.7353 484 17 476.9 9 478.1 9.2 1 0 477 9
09SFB02-12 158 0.327 0.758 0.019 0.0936 0.0021 0.77224 554 23 572.5 11 576 12 3 1 573 11
09SFB02-13 43.3 0.685 0.881 0.029 0.1065 0.0025 0.86394 633 27 643 17 652 15 2 1 643 17
09SFB02-14 567 0.059 0.5646 0.012 0.0736 0.0016 0.74766 453 16 454.3 7.9 457.9 9.5 0 1 454 7.9
09SFB02-15 272 0.331 0.4279 0.014 0.058 0.0014 0.78275 346 23 361.3 9.6 363.6 8.6 4 1 361 9.6
09SFB02-16 760 0.004 0.3522 0.012 0.0491 0.0013 0.71474 308 16 306.2 9.2 309.1 8.2 1 1 306 9.2
09SFB02-17 512 0.654 0.03701 0.005 0.0058 0.0011 0.92634 47 25 36.9 4.9 37.52 6.8 21 2 36.9 4.9
09SFB02-18 373 0.042 0.6037 0.012 0.0776 0.0014 0.52463 485 16 479.5 7.5 481.5 8.4 1 0 480 7.5
09SFB02-19 1094 0.003 0.4293 0.013 0.0585 0.0014 0.83904 367 15 362.5 9 366.2 8.7 1 1 363 9
09SFB02-20 408 0.204 0.5355 0.013 0.0687 0.0016 0.79327 481 18 435.2 8.6 428.5 9.5 10 2 435 8.6
09SFB02-21 204 0.199 0.603 0.016 0.0763 0.0018 0.78399 497 18 480.1 10 473.7 11 3 1 480 10
09SFB02-22 432 0.042 0.5268 0.015 0.0677 0.0014 0.73012 456 17 429.5 9.7 422.2 8.7 6 2 430 9.7
09SFB02-23 115 0.408 5.215 0.089 0.3209 0.0054 0.79994 1932 14 1854 15 1798 25 4 3 1932 14
09SFB02-24 339 0.485 0.844 0.015 0.1013 0.0016 0.81852 602 11 622.1 7.9 621.9 9.6 3 0 622 7.9
09SFB02-25 175 0.263 1.345 0.052 0.1443 0.0041 0.94607 868 28 861 23 868 23 1 1 861 23
09SFB02-26 195 0.212 0.664 0.019 0.0848 0.0021 0.85976 490 18 517.8 11 526 12 6 2 518 11
09SFB02-27 209 0.766 1.552 0.034 0.159 0.0037 0.74112 957 16 951 13 951 21 1 0 951 13
09SFB02-28 278 0.392 0.857 0.023 0.1032 0.0024 0.82364 614 24 628 13 633 14 2 1 628 13
09SFB02-29 90.5 0.358 0.642 0.019 0.0823 0.0019 0.80983 504 25 502.9 12 509.5 11 0 1 503 12
09SFB02-30 216 0.595 0.692 0.017 0.0848 0.0018 0.77077 570 20 533.9 10 524.4 11 6 2 534 10
09SFB02-31 84.8 0.433 0.1403 0.0037 0.022 0.0011 0.98758 4.6 3.8 133.3 3.3 140.1 7.1 2798 5 133 3.3
09SFB02-32 297 0.273 0.789 0.014 0.0938 0.0017 0.66788 635 17 591.2 7.9 577.9 9.8 7 2 591 7.9
09SFB02-33 130 0.861 0.87 0.019 0.1033 0.0017 0.72912 648 30 634.9 11 635 10 2 0 635 11
09SFB02-34 463 0.004 0.458 0.017 0.0632 0.0022 0.76189 331 35 382.4 12 395 14 16 3 382 12
09SFB02-35 179 0.436 0.4077 0.012 0.0557 0.0017 0.67293 357 51 347.1 8.9 349.4 10 3 1 347 8.9
09SFB02-36 131 0.048 0.3225 0.012 0.0451 0.0014 0.75571 303 30 283.7 9.1 284.4 8.7 6 0 284 9.1
09SFB02-37 321 0.137 0.4321 0.014 0.058 0.0015 0.65243 393 17 364.5 10 363.2 9.2 7 0 365 10
09SFB02-38 155 0.186 0.568 0.018 0.0734 0.002 0.86636 482 25 456 11 456 12 5 0 456 11
09SFB02-39 117 0.882 0.992 0.021 0.1121 0.0018 0.85106 755 19 699.2 11 685 11 7 2 699 11
09SFB02-40 299 0.592 0.858 0.02 0.103 0.0019 0.74507 628 27 628.4 11 631.9 11 0 1 628 11
09SFB02-41 548 0.082 0.586 0.013 0.0752 0.0015 0.75507 466 16 468.7 8.3 467.6 9 1 0 469 8.3
09SFB02-42 240 0.060 0.604 0.017 0.0767 0.0018 0.75659 507 26 481.1 12 476.1 11 5 1 481 12
09SFB02-43 118 0.623 0.813 0.019 0.0958 0.0017 0.81123 661 16 603.6 11 589.8 9.9 9 2 604 11
09SFB02-44 194 0.364 0.57 0.026 0.0745 0.0028 0.83537 416 57 457 17 463 17 10 1 457 17
09SFB02-45 156 0.044 0.734 0.017 0.0911 0.0019 0.73025 553 19 558.5 10 561.9 11 1 1 559 10
09SFB02-46 84.7 0.775 0.828 0.015 0.0986 0.0016 0.66015 673 31 612.2 8.3 607.5 9.8 9 1 612 8.3
09SFB02-47 283 0.313 0.604 0.02 0.077 0.0021 0.62793 501 37 479 13 478 13 4 0 479 13
09SFB02-48 95 0.464 0.766 0.03 0.0934 0.0024 0.79144 599 26 576 17 575 14 4 0 576 17
09SFB02-49 252 0.083 12.11 0.17 0.4853 0.0063 0.84409 2670 12 2613 13 2549 27 2 3 2670 12
09SFB02-50 386 0.253 0.572 0.015 0.0738 0.0017 0.79844 473 14 459.3 9.5 458.9 10 3 0 459 9.5
09SFB02-52 161 0.028 9.7 0.37 0.409 0.017 0.8845 2525 34 2402 36 2222 81 5 8 2525 34
09SFB02-53 37 0.898 0.781 0.047 0.0969 0.0027 0.82893 500 100 584 27 596 16 17 2 584 27
09SFB02-54 112 0.080 0.613 0.027 0.0779 0.0029 0.90574 538 36 484 17 483 17 10 0 484 17
09SFB02-55 130 0.673 0.751 0.022 0.092 0.0022 0.77941 591 21 568 13 567 13 4 0 568 13
09SFB02-56 208 0.415 1.183 0.022 0.1275 0.0022 0.88319 852 15 792.3 10 774 13 7 2 792 10
09SFB02-57 178 0.685 0.821 0.013 0.096 0.0015 0.80442 670 18 608 7.2 591.1 8.6 9 3 608 7.2
09SFB02-59 230 0.347 0.03912 0.005 0.0061 0.0011 0.93709 29 15 38.96 4.9 39.17 7.2 34 1 39.0 4.9
09SFB02-61 240 0.151 0.877 0.023 0.1052 0.0026 0.86188 640 19 639 12 645 15 0 1 639 12
09SFB02-62 153 0.132 0.564 0.015 0.0727 0.0016 0.73696 503 22 453.8 9.6 452.6 9.8 10 0 454 9.6
09SFB02-63 404 0.194 0.5669 0.013 0.0723 0.0014 0.78012 480 18 455.8 8.2 449.9 8.4 5 1 456 8.2
09SFB02-64 171 0.062 1.668 0.029 0.1646 0.0031 0.65134 1038 18 996 11 982 17 4 1 1038 18
09SFB02-65 522 0.255 0.7828 0.012 0.0956 0.0015 0.74879 584 12 586.9 7 588.7 8.6 0 0 587 7
09SFB02-66 52.8 0.736 0.647 0.021 0.0831 0.0018 0.76561 518 39 509 13 514.5 11 2 1 509 13
09SFB02-67 566 0.161 0.597 0.014 0.0746 0.0017 0.79373 539 16 475.2 9 463.6 10 12 3 475 9
09SFB02-68 251 0.475 0.3201 0.012 0.0445 0.0012 0.66486 291 22 281.9 9.1 280.6 7.5 3 0 282 9.1
09SFB02-69 151 0.443 0.3183 0.012 0.0449 0.0012 0.74285 358 27 281 9.2 283.1 7.5 22 1 281 9.2
09SFB02-70 122 0.319 1 0.02 0.1146 0.002 0.48522 710 28 703.4 10 699.4 11 1 1 703 10
09SFB02-71 32.6 0.316 0.936 0.027 0.113 0.0023 0.66635 638 43 669 14 690 13 5 3 669 14
09SFB02-72 262 0.296 2.2 0.24 0.181 0.013 0.98909 1343 91 1166 78 1070 69 13 9 1343 91
09SFB02-73 245 0.459 4.96 0.2 0.2926 0.0075 0.95714 2021 26 1817 35 1653 38 10 10 2021 26
09SFB02-74 154 0.592 0.03964 0.0013 0.0062 0.001 0.99984 2.63 0.32 39.46 1.2 40.06 6.5 1400 1 39.5 1.2
09SFB02-75 181 0.198 0.6114 0.014 0.0773 0.0014 0.62983 541 21 485.2 8.6 479.7 8.5 10 1 485 8.6
09SFB02-76 337 0.483 0.612 0.017 0.0776 0.0019 0.74722 521 16 485.9 11 481.6 11 7 1 486 11
09SFB02-77 192 0.307 0.6807 0.014 0.0856 0.0015 0.78034 529 16 526.9 8.5 529.5 8.7 0 0 527 8.5
09SFB02-78 327 0.349 0.3637 0.012 0.0503 0.0014 0.79676 317 20 315.7 9.5 316.3 8.6 0 0 316 9.5
09SFB02-79 241 0.221 0.655 0.014 0.0834 0.0017 0.56849 510 22 512.2 8.1 516.4 10 0 1 512 8.1
09SFB02-80 662 0.028 0.606 0.022 0.0772 0.002 0.53963 481 29 481 14 479.2 12 0 0 481 14
09SFB02-81 340 0.065 0.5986 0.014 0.0773 0.0016 0.78943 472 17 476 9 480.1 9.8 1 1 476 9
09SFB02-83 158 0.188 0.677 0.027 0.0826 0.0027 0.96089 613 31 524 16 511 16 15 3 524 16
09SFB02-84 174 0.178 6.54 0.78 0.324 0.016 0.96451 2230 160 2020 120 1806 79 9 12 2230 160
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09SFB02-85 189 0.459 0.84 0.014 0.1023 0.0015 0.70471 578 14 618.9 7.6 628.1 8.6 7 1 619 7.6
09SFB02-86 393 0.168 0.5592 0.011 0.0718 0.0014 0.70073 470 16 450.9 7.4 446.7 8.2 4 1 451 7.4
09SFB02-87 1207 0.185 0.2496 0.013 0.0348 0.0014 0.88289 269 42 226 11 220.3 8.5 16 3 226 11
09SFB02-88 778 0.509 0.59 0.015 0.0741 0.0016 0.86227 509 17 470.7 9.6 460.6 9.5 8 2 471 9.6
09SFB02-89 336 0.284 0.654 0.022 0.083 0.0025 0.88056 499 20 510 14 514 15 2 1 510 14
09SFB02-90 92.1 0.592 0.609 0.015 0.0773 0.0016 0.77969 520 21 482.8 9.5 480.1 9.5 7 1 483 9.5
09SFB02-91 149 0.116 0.593 0.015 0.0761 0.0016 0.69095 480 27 472.2 9.8 472.8 9.6 2 0 472 9.8
09SFB02-92 242 0.298 0.609 0.018 0.0755 0.002 0.84706 562 32 482.3 11 469 12 14 3 482 11
09SFB02-93 439 0.427 0.037 0.006 0.0058 0.0011 0.84246 36 15 36.89 5.9 37.01 7.2 2 0 37 5.9
09SFB02-94 545 1.011 0.763 0.015 0.091 0.0019 0.75365 643 17 576.9 9.7 561.4 11 10 3 577 9.7
09SFB02-95 348 0.220 0.5186 0.014 0.0675 0.0014 0.66684 466 24 424 9.5 420.9 8.6 9 1 424 9.5
09SFB02-96 237 0.185 0.704 0.014 0.0869 0.0014 0.75754 540 12 540.9 8.1 537.3 8.5 0 1 541 8.1
09SFB02-97 291 0.274 0.327 0.014 0.0451 0.0014 0.84544 355 28 286.9 11 284.2 8.7 19 1 287 11
09SFB02-98 244 0.375 0.2533 0.0096 0.0363 0.0012 0.61695 231 36 229.1 7.8 229.8 7.3 1 0 229 7.8
09SFB02-99 340 0.806 0.756 0.015 0.0923 0.0015 0.7986 592 11 572.1 8.9 569.3 8.9 3 0 572 8.9
09SFB02-100 94.6 0.366 0.3322 0.013 0.047 0.0013 0.99485 235 34 291 9.7 295.8 7.9 24 2 291 9.7
09SFB02-101 120 0.313 0.778 0.023 0.0954 0.0025 0.89656 608 20 584 13 587 15 4 1 584 13
09SFB02-102 197 0.315 0.337 0.01 0.0473 0.0013 0.73673 281 24 294.8 7.7 298.2 7.8 5 1 295 7.7
09SFB02-103 232 0.478 0.3071 0.011 0.043 0.0013 0.71278 300 22 271.9 8.9 271.2 7.7 9 0 272 8.9
09SFB02-104 385 0.382 0.3409 0.011 0.0471 0.0012 0.73298 302 19 297.8 8.5 296.9 7.6 1 0 298 8.5
09SFB02-105 109 0.424 3.53 0.22 0.241 0.011 0.9796 1703 46 1516 51 1386 55 11 9 1703 46
09SFB02-106 121 0.688 1.765 0.028 0.1725 0.0025 0.81165 1059 13 1033.4 10 1025 14 2 1 1059 13
09SFB02-107 129 0.196 0.5797 0.013 0.0754 0.0014 0.64665 465 20 464 8.5 468.7 8.3 0 1 464 8.5
09SFB02-108 273 0.680 0.771 0.022 0.0938 0.0022 0.86931 576 28 580 13 578 13 1 0 580 13
09SFB02-109 413 0.061 0.558 0.015 0.0706 0.0015 0.81818 509 17 450.9 9.3 439.8 9 11 3 451 9.3
09SFB02-110 298 0.061 0.604 0.019 0.074 0.0017 0.9225 597 28 479.5 12 460.1 10 20 4 480 12
09SFB02-111 543 0.190 0.3377 0.013 0.0467 0.0014 0.76827 314 25 295.2 10 294.3 8.9 6 0 295 10
09SFB02-112 585 0.489 0.2909 0.013 0.0401 0.0013 0.7338 329 19 260.5 9.7 253.4 8 21 3 261 9.7
09SFB02-113 849 0.271 0.3179 0.011 0.0434 0.0012 0.68085 326 15 280.3 8.2 273.7 7.3 14 2 280 8.2
09SFB02-114 106 0.223 0.495 0.019 0.0694 0.0025 0.82854 292 55 407 13 432 15 39 6 407 13
09SFB02-115 210 0.251 0.5424 0.013 0.0704 0.0014 0.78151 470 20 440.7 8.2 438.5 8.5 6 1 441 8.2
09SFB02-116 236 0.361 0.3414 0.014 0.047 0.0013 0.84488 319 22 298.8 11 296.3 8.2 6 1 299 11
09SFB02-117 224 0.218 2.38 0.37 0.193 0.017 0.96809 1290 130 1200 110 1130 90 7 6 1290 130
09SFB02-118 211 0.208 0.5906 0.013 0.0754 0.0014 0.71895 488 14 471.6 8.2 468.6 8.4 3 1 472 8.2
09SFB02-119 210 0.213 2.97 0.29 0.216 0.012 0.97178 1500 100 1360 81 1274 64 9 7 1500 100
09SFB02-120 425 0.161 0.52 0.016 0.0671 0.0018 0.89164 461 18 425.7 11 418.8 11 8 2 426 11
09SFB02-121 247 0.097 0.564 0.015 0.0729 0.0018 0.85145 456 26 454.1 9.5 453.5 11 0 0 454 9.5
09SFB02-122 147 0.292 0.2973 0.012 0.0425 0.0013 0.69615 217 38 264.1 9.4 268.3 8.2 22 2 264 9.4
09SFB02-123 133 0.125 0.742 0.033 0.0887 0.0028 0.91575 629 45 561 19 547 16 11 3 561 19
09SFB02-124 191 0.720 0.85 0.035 0.0998 0.0035 0.90165 665 32 627 21 613 20 6 2 627 21
09SFB02-125 305 0.070 0.576 0.016 0.0732 0.0016 0.81564 503 21 461.2 10 455.3 9.4 8 1 461 10
09SFB02-126 290 0.592 4.86 0.2 0.2923 0.0082 0.96972 1956 34 1795 36 1652 41 8 9 1956 34
09SFB02-127 548 0.149 0.706 0.014 0.0877 0.0016 0.83442 561 13 542.7 8.8 542.7 9.3 3 0 543 8.8
09SFB02-128 395 0.149 0.629 0.029 0.0803 0.003 0.94715 527 36 498 18 498 18 6 0 498 18
09SFB02-129 194 0.094 0.5777 0.012 0.0737 0.0013 0.67693 504 19 462.8 7.5 458.6 8 8 1 463 7.5
09SFB02-130 221 0.637 0.945 0.035 0.1104 0.0031 0.9019 704 28 674 18 675 18 4 0 674 18
09SFB02-131 130 0.541 0.814 0.016 0.0975 0.0016 0.70848 635 21 604.5 8.7 599.9 9.2 5 1 605 8.7
09SFB02-132 199 0.032 0.517 0.025 0.068 0.0028 0.94591 429 21 424 17 424 17 1 0 424 17
09SFB02-133 61.4 0.966 0.839 0.028 0.0984 0.0022 0.8374 665 44 621 14 605 13 7 3 621 14
09SFB02-134 206 0.260 0.737 0.025 0.0991 0.0021 0.77257 371 52 559 15 609 12 51 8 559 15
09SFB02-135 144 0.136 1.143 0.023 0.1276 0.0023 0.79388 776 18 774.8 10 776 14 0 0 775 10
09SFB02-136 146 0.285 0.669 0.017 0.0851 0.0019 0.80281 487 26 519.3 10 526.5 11 7 1 519 10
09SFB02-137 596 0.050 0.3119 0.011 0.0435 0.0013 0.74605 305 19 275.5 8.6 274.5 8 10 0 276 8.6
09SFB02-138 520 0.037 0.639 0.015 0.0812 0.0017 0.72595 495 16 501.1 9.1 503.3 9.9 1 0 501 9.1
09SFB02-139 365 0.116 0.506 0.02 0.0664 0.0022 0.9157 464 29 417 14 414 13 10 1 417 14
09SFB02-140 106 0.356 1.342 0.077 0.1432 0.0066 0.97235 886 29 862 35 861 37 3 0 862 35
09SFB02-141 153 0.107 5.736 0.09 0.3335 0.0054 0.82178 2026 16 1935 14 1855 26 4 4 2026 16
09SFB02-142 105 0.390 0.891 0.019 0.1047 0.0018 0.72112 680 21 647.2 11 642 11 5 1 647 11
09SFB02-143 390 0.294 1.136 0.018 0.1254 0.0018 0.72994 798 13 770.2 8.4 761.5 11 3 1 770 8.4
09SFB02-144 161 0.171 2.5 0.35 0.204 0.016 0.95132 1270 100 1240 100 1192 86 2 4 1270 100
09SFB02-145 321 0.474 1.162 0.021 0.1294 0.0021 0.82439 784 16 782.1 9.8 784 12 0 0 782 9.8
09SFB02-146 233 0.156 0.5819 0.013 0.0753 0.0015 0.76933 466 16 465.5 8.3 468.2 9 0 1 466 8.3
09SFB02-147 14.9 0.073 0.552 0.023 0.073 0.0024 0.89103 467 38 447 14 454 14 4 2 447 14
09SFB02-148 135 0.211 3.84 0.33 0.252 0.014 0.98206 1795 68 1583 76 1445 75 12 10 1795 68
09SFB02-149 503 0.094 0.73 0.058 0.0866 0.0055 0.98844 647 38 550 34 534 33 15 3 550 34
09SFB02-150 186 0.383 0.328 0.014 0.0467 0.0018 0.98549 281 35 290.3 9.4 294.3 11 3 1 290 9.4
09SFB02-151 448 0.502 0.6242 0.014 0.0793 0.0016 0.82584 518 15 492.1 8.7 491.8 9.8 5 0 492 8.7
09SFB02-152 212 0.324 0.6134 0.015 0.0783 0.0016 0.87949 503 16 486.2 9.1 485.8 9.7 3 0 486 9.1
09SFB02-153 480 0.488 0.894 0.016 0.106 0.0017 0.70899 657 12 647.8 8.9 649.5 9.8 1 0 648 8.9
09SFB02-154 419 0.060 0.801 0.017 0.0958 0.0018 0.85674 638 13 596.7 9.7 589.5 11 6 1 597 9.7
09SFB02-155 353 0.085 0.564 0.027 0.0729 0.0032 0.96609 479 18 452 17 453 19 6 0 452 17
09SFB02-156 195 0.487 0.898 0.019 0.1049 0.0018 0.80361 665 22 649.9 10 642.9 10 2 1 650 10
09SFB02-157 843 0.065 0.318 0.013 0.0432 0.0013 0.91075 371 26 280.2 10 272.8 7.9 24 3 280 10
09SFB02-158 363 0.195 0.761 0.015 0.0932 0.0016 0.71089 575 17 574.9 8.8 574.4 9.2 0 0 575 8.8
09SFB02-159 203 0.285 0.819 0.02 0.0987 0.0019 0.86747 617 20 606.7 11 607.9 11 2 0 607 11
09SFB02-160 285 0.633 0.91 0.021 0.1077 0.0025 0.80214 620 22 656.6 11 659 14 6 0 657 11
09SFB02-161 204 0.390 0.849 0.032 0.0975 0.0026 0.90988 712 33 623 17 599 15 13 4 623 17
09SFB10b
09SFB10b-1 238 0.383 0.3554 0.014 0.0487 0.0027 0.89944 331 40 309.3 10 306.6 16 7 1 309 10
09SFB10b-2 151 0.224 0.725 0.023 0.0893 0.0028 0.84313 580 16 554 13 551.5 16 4 0 554 13
09SFB10b-3 335 0.260 0.3547 0.023 0.0488 0.0025 0.81072 350 25 307.9 17 307 16 12 0 308 17
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09SFB10b-4 666 0.309 0.4851 0.02 0.0636 0.0025 0.84505 459 16 401.4 13 397.4 15 13 1 401 13
09SFB10b-5 421 0.083 0.4737 0.021 0.0625 0.0026 0.84763 427 17 393.5 14 390.7 16 8 1 394 14
09SFB10b-6 942 0.103 0.3546 0.021 0.0489 0.0025 0.76874 333 19 308.6 16 308.5 16 7 0 309 16
09SFB10b-7 299 0.302 2.208 0.089 0.1972 0.0057 0.96181 1265 40 1190 28 1164 30 6 2 1265 40
09SFB10b-8 106 0.376 0.625 0.038 0.0798 0.0037 0.92643 545 38 493 23 495 22 10 0 493 23
09SFB10b-9 870 0.368 0.0373 0.01 0.0058 0.0024 0.99665 59 26 37.2 10 37.39 15 37 1 37.2 10
09SFB10b-10 442 0.076 0.4288 0.021 0.057 0.0025 0.88558 424 19 362 15 357.3 15 15 1 362 15
09SFB10b-11 313 0.804 0.3953 0.022 0.0543 0.0024 0.72815 323 46 338.8 17 340.8 15 5 1 339 17
09SFB10b-12 780 0.050 0.3778 0.02 0.0508 0.0024 0.85588 374 12 325.2 15 319.4 15 13 2 325 15
09SFB10b-13 70.6 0.343 2.652 0.055 0.2155 0.0044 0.76914 1420 27 1316 16 1261 22 7 4 1420 27
09SFB10b-14 75.3 0.839 2.91 0.17 0.2229 0.007 0.94251 1508 60 1379 45 1296 37 9 6 1508 60
09SFB10b-15 62.1 0.368 0.754 0.019 0.091 0.003 0.96108 602 14 569 11 561.1 18 5 1 569 11
09SFB10b-16 1119 0.136 0.334 0.029 0.0468 0.0033 0.98586 315 42 293 22 295 21 7 1 293 22
09SFB10b-17 1924 0.270 0.2775 0.012 0.0403 0.0022 0.77781 206 56 248.4 9.8 254.7 14 21 2 248 9.8
09SFB10b-18 68.5 0.294 0.77 0.037 0.0946 0.0039 0.96601 586 27 585 22 582 23 0 1 585 22
09SFB10b-19 290 0.135 0.544 0.029 0.0704 0.0034 0.96171 457 18 440 19 438 20 4 0 440 19
09SFB10b-20 440 0.389 0.472 0.026 0.0627 0.0027 0.90629 487 31 392 18 391.7 16 20 0 392 18
09SFB10b-21 298 0.161 0.537 0.033 0.0683 0.0034 0.94277 529 31 435 22 426 21 18 2 435 22
09SFB10b-22 1050 0.684 0.234 0.016 0.0367 0.003 0.99555 1.494 0.068 213 13 232 19 14157 8 213 13
09SFB10b-23 393 0.571 0.536 0.025 0.0698 0.0025 0.82171 467 23 435.7 17 434.7 15 7 0 436 17
09SFB10b-24 78.4 0.650 11.64 0.26 0.4573 0.0074 0.66938 2704 32 2573 21 2427 33 5 6 2704 32
09SFB10b-25 94 0.644 0.357 0.019 0.0522 0.0031 0.90619 194 49 309 14 327.9 19 59 6 309 14
09SFB10b-26 560 0.443 0.407 0.026 0.0545 0.0026 0.82879 399 28 346.2 19 342 16 13 1 346 19
09SFB10b-27 231 0.696 0.96 0.032 0.1093 0.0032 0.94832 743 28 684 17 668 19 8 2 684 17
09SFB10b-28 724 0.280 0.479 0.04 0.0636 0.0039 0.97655 342 57 396 28 397 24 16 0 396 28
09SFB10b-29 96.6 0.366 1.328 0.05 0.1394 0.0041 0.97629 916 29 855 22 841 23 7 2 855 22
09SFB10b-30 83.7 0.869 2.77 0.38 0.209 0.015 0.96082 1379 77 1283 85 1214 79 7 6 1379 77
09SFB10b-31 209 0.356 2.04 0.2 0.18 0.012 0.97268 1214 72 1099 67 1061 66 9 4 1214 72
09SFB10b-32 198 0.789 0.653 0.021 0.0813 0.0026 0.79533 534 17 509.9 13 504 16 5 1 510 13
09SFB10b-33 149 0.475 0.614 0.023 0.0771 0.0026 0.84272 542 20 485.8 15 479.5 16 10 1 486 15
09SFB10b-34 217 0.329 3.35 0.16 0.2547 0.0063 0.88972 1542 49 1490 37 1461 33 3 2 1542 49
09SFB10b-35 379 0.395 0.565 0.021 0.0727 0.0028 0.95518 497 24 456 13 452 17 8 1 456 13
09SFB10b-36 276 0.187 0.454 0.02 0.0604 0.0027 0.90948 405 19 379.7 14 378.1 16 6 0 380 14
09SFB10b-37 714 0.066 0.476 0.023 0.0635 0.0031 0.95153 397 17 394 16 397 19 1 1 394 16
09SFB10b-38 155 0.361 0.631 0.028 0.0791 0.0029 0.91125 511 21 496 18 491 18 3 1 496 18
09SFB10b-39 528 0.176 0.672 0.024 0.0825 0.0029 0.95414 577 26 523 15 511 17 9 2 523 15
09SFB10b-40 326 0.139 0.477 0.026 0.0624 0.0028 0.96657 428 28 395 18 390.1 17 8 1 395 18
09SFB10b-41 359 0.424 0.942 0.028 0.1084 0.003 0.89168 702 17 675 15 664 18 4 2 675 15
09SFB10b-42 538 0.307 2.37 0.31 0.179 0.016 0.94786 1460 110 1200 110 1052 91 18 14 1460 110
09SFB10b-43 280 0.262 1.476 0.064 0.1409 0.0027 0.89906 1088 50 915 26 850 15 16 8 1088 50
09SFB10b-44 173 1.300 0.2591 0.025 0.0382 0.0025 0.88348 215 56 233.6 20 241.5 16 9 3 234 20
09SFB10b-45 688 0.510 0.543 0.03 0.0681 0.0028 0.92055 538 27 441 21 424.3 17 18 4 441 21
09SFB10b-46 274 0.788 0.503 0.022 0.0667 0.0025 0.72772 364 47 413 15 415.9 15 13 1 413 15
09SFB10b-47 230 0.500 0.76 0.027 0.0922 0.0031 0.9012 599 30 574 16 568 18 4 1 574 16
09SFB10b-48 112 0.680 1.04 0.1 0.1149 0.008 0.98129 696 91 701 52 699 47 1 0 701 52
09SFB10b-49 330 0.559 0.588 0.041 0.0735 0.0042 0.9839 510 31 467 26 457 25 8 2 467 26
09SFB10b-50 158 0.465 0.787 0.029 0.0939 0.0028 0.9454 640 20 591 17 579 17 8 2 591 17
09SFB10b-51 452 0.127 0.3379 0.021 0.0466 0.0025 0.91055 348 23 296.2 16 293.8 16 15 1 296 16
09SFB10b-52 237 0.563 2.575 0.062 0.208 0.0043 0.70977 1439 25 1294 18 1218 23 10 6 1439 25
09SFB10b-53 270 0.345 0.848 0.053 0.098 0.0046 0.97619 710 41 620 30 602 27 13 3 620 30
09SFB10b-54 62 0.103 1.525 0.053 0.1525 0.004 0.85394 1020 36 938 21 914 23 8 3 1020 36
09SFB10b-55 774 0.009 0.5456 0.021 0.0711 0.0026 0.79818 474 18 443.4 14 442.5 15 6 0 443 14
09SFB10b-56 244 0.098 0.688 0.054 0.0851 0.0056 0.9831 554 29 529 33 525 33 5 1 529 33
09SFB10b-57 218 0.211 0.554 0.022 0.0709 0.0027 0.87497 498 21 447 15 441.5 16 10 1 447 15
09SFB10b-58 246 0.368 1.242 0.056 0.1336 0.0052 0.966 841 31 822 26 808 30 2 2 822 26
09SFB10b-59 396 0.522 0.587 0.055 0.0757 0.0047 0.98489 448 59 467 35 470 28 4 1 467 35
09SFB10b-60 135 1.138 0.935 0.044 0.1092 0.0042 0.97002 696 24 668 23 671 25 4 0 668 23
09SFB10b-61 218 0.217 0.587 0.039 0.0739 0.0045 0.98586 550 28 465 25 459 27 15 1 465 25
09SFB10b-62 277 0.482 0.4175 0.024 0.0555 0.0024 0.79143 409 20 354.9 16 348 14 13 2 355 16
09SFB10b-63 2832 0.008 0.51 0.021 0.0664 0.0027 0.78105 467 14 417.9 14 415.8 16 11 1 418 14
09SFB10b-64 167 0.203 1.087 0.032 0.1223 0.0035 0.87649 774 22 752 17 743 20 3 1 752 17
09SFB10b-65 74.8 0.247 0.699 0.032 0.0877 0.0033 0.92545 480 27 537 19 544 19 12 1 537 19
09SFB10b-66 92.8 0.521 2.98 0.39 0.22 0.018 0.98715 1500 100 1353 98 1276 95 10 6 1500 100
09SFB10b-67 791 0.442 0.452 0.055 0.0599 0.0049 0.9873 341 64 372 39 374 30 9 1 372 39
09SFB10b-68 461 0.617 0.627 0.053 0.0797 0.0054 0.97357 575 43 495 34 497 33 14 0 495 34
09SFB10b-69 146 0.559 3.063 0.077 0.2403 0.0048 0.85065 1507 22 1429 20 1387 25 5 3 1507 22
09SFB10b-70 88.3 0.331 0.365 0.02 0.0506 0.0025 0.81637 307 42 315.8 15 318.4 15 3 1 316 15
09SFB10b-71 433 0.168 0.5328 0.02 0.0693 0.0025 0.73176 440 19 434.9 13 432.1 15 1 1 435 13
09SFB10b-72 483 0.088 0.456 0.025 0.0592 0.0026 0.90738 474 25 381 18 370.8 16 20 3 381 18
09SFB10b-73 304 0.507 0.582 0.026 0.0749 0.0027 0.90247 537 33 466 16 467 17 13 0 466 16
09SFB10b-74 88.5 0.736 10.95 0.31 0.469 0.011 0.82584 2559 29 2520 25 2478 46 2 2 2559 29
09SFB10b-75 123 0.771 0.766 0.034 0.0924 0.0029 0.80147 601 60 578 19 569 17 4 2 578 19
09SFB10b-76 532 0.109 0.511 0.021 0.0661 0.0036 0.95642 446 24 418 14 412 22 6 1 418 14
09SFB10b-77 307 0.239 0.696 0.024 0.0862 0.0028 0.82042 557 20 535.9 15 533.1 17 4 1 536 15
09SFB10b-78 361 1.009 0.836 0.037 0.0992 0.0031 0.9 645 26 616 21 609 18 4 1 616 21
09SFB10b-79 130 1.040 0.736 0.028 0.0888 0.0028 0.91255 627 31 560 16 548 17 11 2 560 16
09SFB10b-80 173 0.622 5.72 0.19 0.3416 0.0099 0.88684 1981 26 1932 29 1893 47 2 2 1981 26
09SFB10b-81 268 0.288 0.337 0.015 0.0464 0.0025 0.84588 329 55 295.4 11 292.6 15 10 1 295 11
09SFB10b-82 364 0.196 0.57 0.026 0.0709 0.0032 0.93968 527 24 457 17 441 19 13 4 457 17
09SFB10b-83 377 0.808 0.3822 0.025 0.0523 0.0025 0.81011 330 23 328.3 18 328.5 16 1 0 328 18
09SFB10b-84 149 0.189 0.777 0.024 0.0934 0.0029 0.86723 610 22 583.4 14 576 17 4 1 583 14
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09SFB10b-85 744 0.114 0.543 0.031 0.0701 0.0035 0.96499 457 22 438 20 436 21 4 0 438 20
09SFB10b-86 424 0.306 0.467 0.031 0.0622 0.0037 0.99345 406 19 386 22 391 22 5 1 386 22
09SFB10b-87 263 0.518 1.55 0.11 0.1531 0.0074 0.96729 1026 52 945 41 916 41 8 3 1026 52
09SFB10b-88 401 0.552 0.358 0.022 0.0489 0.0024 0.84643 362 24 310.4 17 307.9 15 14 1 310 17
09SFB10b-89 103 0.497 1.065 0.029 0.1202 0.0031 0.82089 782 22 737 15 731 18 6 1 737 15
09SFB10b-90 258 0.268 0.722 0.024 0.0891 0.0026 0.84579 569 19 551.4 14 550 15 3 0 551 14
09SFB10b-91 222 0.137 0.753 0.019 0.0925 0.0028 0.86267 581 23 569.3 11 570 16 2 0 569 11
09SFB10b-92 483 0.046 0.3835 0.018 0.0518 0.0024 0.8065 360 17 329.4 13 325.5 15 9 1 329 13
09SFB10b-93 743 0.234 0.478 0.026 0.0618 0.0026 0.89367 457 24 396 18 386.7 16 13 2 396 18
09SFB10b-94 650 0.287 1.245 0.039 0.1313 0.0037 0.94057 915 20 822 18 795 21 10 3 822 18
09SFB10b-95 252 0.373 1.822 0.045 0.1769 0.0035 0.79482 1069 22 1054 16 1050 19 1 0 1069 22
09SFB10b-96 221 0.209 8.78 0.32 0.431 0.011 0.87807 2313 35 2314 33 2308 49 0 0 2313 35
09SFB10b-97 171 0.362 1.429 0.081 0.1482 0.0068 0.97634 918 32 897 35 889 38 2 1 897 35
09SFB10b-98 294 0.759 0.792 0.029 0.0942 0.0027 0.85211 644 22 591.8 16 581.4 16 8 2 592 16
09SFB10b-99 377 0.229 0.5462 0.022 0.071 0.0026 0.7865 465 18 442.2 14 443.4 15 5 0 442 14
09SFB10b-100 208 0.246 0.417 0.021 0.0563 0.0026 0.94669 330 38 353 15 353 16 7 0 353 15
09SFB10b-101 218 0.356 0.382 0.013 0.0524 0.0024 0.81307 361 24 328.3 9.4 329.3 15 9 0 328 9.4
09SFB10b-102 473 0.125 0.534 0.017 0.0692 0.0025 0.93473 477 20 435.5 11 431.1 15 9 1 436 11
09SFB10b-103 314 0.156 0.554 0.012 0.0721 0.0022 0.8836 454 20 447.6 7.7 448.9 13 1 0 448 7.7
09SFB10b-104 402 0.224 8.34 0.62 0.38 0.017 0.96517 2448 46 2269 64 2080 82 7 9 2448 46
09SFB10b-105 455 1.499 0.698 0.035 0.087 0.0034 0.88454 622 35 535 21 538 20 14 1 535 21
09SFB10b-106 367 1.147 0.3632 0.022 0.0498 0.0024 0.83083 363 24 315.3 17 313.1 15 13 1 315 17
09SFB10b-107 115 0.275 0.38 0.016 0.0526 0.0027 0.92417 281 39 326 12 330.3 16 16 1 326 12
09SFB10b-108 149 0.310 0.531 0.019 0.0635 0.0024 0.98814 624 16 431 12 396 15 31 9 431 12
09SFB10b-109 70.4 0.292 0.587 0.016 0.0746 0.0027 0.9793 494 15 468 10 463.4 16 5 1 468 10
09SFB10b-110 235 0.106 0.523 0.023 0.0674 0.0028 0.9492 512 27 427 15 420 17 17 2 427 15
09SFB10b-111 392 0.116 0.573 0.022 0.0726 0.0026 0.89748 514 19 459.3 14 452 15 11 2 459 14
09SFB10b-112 274 0.400 2.64 0.16 0.2123 0.0074 0.94744 1395 61 1299 45 1239 39 7 5 1395 61
09SFB10b-113 248 0.050 0.4601 0.02 0.0612 0.0026 0.86031 425 21 385.9 14 382.8 16 9 1 386 14
09SFB10b-114 106 0.723 0.719 0.025 0.0891 0.0027 0.80853 574 27 549 15 550.1 16 4 0 549 15
09SFB10b-115 313 0.439 0.3236 0.027 0.0454 0.0025 0.82858 276 35 284.4 21 286.4 15 3 1 284 21
09SFB10b-116 596 0.187 0.389 0.023 0.0518 0.0028 0.94339 421 24 333 17 325.4 17 21 2 333 17
09SFB10b-117 386 0.199 0.3753 0.02 0.0505 0.0024 0.82697 378 19 323.3 15 317.3 15 14 2 323 15
09SFB10b-118 442 0.427 0.658 0.026 0.0828 0.0028 0.81328 507 27 512.5 16 512.7 17 1 0 513 16
09SFB10b-119 516 0.095 0.485 0.023 0.0627 0.0027 0.86947 461 22 400.9 16 391.9 17 13 2 401 16
09SFB10b-120 92.7 0.346 1.155 0.034 0.1266 0.0031 0.83993 826 23 778 16 768 18 6 1 778 16
09SFB10b-121 187 0.297 0.3464 0.022 0.0488 0.0024 0.80905 299 53 301.6 16 307.1 15 1 2 302 16
09SFB10b-122 119 0.237 1.815 0.037 0.1726 0.0039 0.77778 1128 20 1050 13 1026 21 7 2 1128 20
09SFB10b-123 78.6 0.882 0.733 0.035 0.0889 0.0034 0.97201 613 25 558 20 549 20 9 2 558 20
09SFB10b-124 543 0.376 0.3515 0.028 0.048 0.0025 0.85301 354 24 305.6 22 302.4 16 14 1 306 22
09SFB10b-125 472 0.039 0.565 0.023 0.0721 0.0028 0.91879 497 18 453.9 15 448.4 17 9 1 454 15
09SFB10b-126 727 0.012 0.45 0.02 0.0602 0.0026 0.86146 405 18 377.2 14 376.7 16 7 0 377 14
09SFB10b-127 527 0.137 0.641 0.031 0.0798 0.0035 0.96159 540 24 503 19 495 21 7 2 503 19
09SFB10b-128 225 0.278 0.5552 0.019 0.0725 0.0026 0.79513 445 20 449 12 451.2 16 1 0 449 12
09SFB10b-129 333 0.189 0.641 0.02 0.0803 0.0027 0.89563 576 26 504 13 497.9 16 13 1 504 13
09SFB10b-130 195 0.097 0.619 0.022 0.0787 0.0027 0.80876 518 19 490 14 488 16 5 0 490 14
09SFB10b-131 1355 0.299 0.2719 0.023 0.0384 0.0024 0.81692 248 29 244.1 19 243.1 15 2 0 244 19
09SFB10b-132 350 0.271 0.603 0.02 0.0756 0.0025 0.82416 524 17 478.9 13 470 15 9 2 479 13
09SFB10b-133 528 0.067 0.483 0.021 0.0628 0.0027 0.93482 450 22 399 14 392.6 16 11 2 399 14
09SFB10b-134 214 0.188 0.559 0.02 0.0713 0.0025 0.80735 515 24 450.5 13 443.7 15 13 2 451 13
09SFB10b-135 1330 0.068 0.491 0.039 0.0635 0.0045 0.98669 453 29 401 27 396 27 11 1 401 27
09SFB10b-136 245 0.116 1.068 0.031 0.1195 0.0033 0.99881 764 14 736 15 727 19 4 1 736 15
09SFB10b-137 479 0.136 0.5157 0.021 0.0668 0.0025 0.85264 474 17 422 14 417 15 11 1 422 14
09SFB10b-138 231 0.322 0.589 0.024 0.0741 0.0027 0.91179 530 22 470 15 460.8 16 11 2 470 15
09SFB10b-139 372 0.352 0.462 0.024 0.0615 0.0029 0.97331 443 30 386 17 385 17 13 0 386 17
09SFB10b-140 329 0.128 0.514 0.021 0.0669 0.0027 0.96485 472 24 422.5 14 417.5 16 10 1 423 14
09SFB10b-141 74.8 0.703 7.98 0.34 0.3609 0.0084 0.94118 2443 52 2218 42 1985 40 9 12 2443 52
09SFB10b-142 692 0.769 1.474 0.041 0.1512 0.0036 0.99849 959 16 923 17 907 20 4 2 923 17
09SFB10b-143 550 0.543 0.3875 0.024 0.0514 0.0026 0.80428 408 20 332.3 18 323.3 16 19 3 332 18
09SFB10b-144 130 0.548 0.58 0.025 0.0738 0.0027 0.8267 524 24 463.8 16 459.1 17 11 1 464 16
09SFB10b-145 328 0.014 0.419 0.022 0.0564 0.0025 0.72452 391 24 355 16 353.7 15 9 0 355 16
09SFB10b-146 528 0.090 0.4772 0.021 0.0629 0.0025 0.78034 428 24 395.9 15 393.1 15 8 1 396 15
09SFB10b-147 453 0.147 0.642 0.023 0.0787 0.0029 0.95901 577 26 504 14 488 17 13 3 504 14
09SFB11*
09SFB11-1 - - 0.40239 9.6 0.0423 7.2 0.75 899 137.9 248.9 17.6 323.0 26.9 72 23 249 17.6
09SFB11-2 - - 0.58645 2 0.0721 1.7 0.85 567 24.1 437.9 7.2 459.2 7.4 23 5 438 7.2
09SFB11-3 - - 0.32959 1.9 0.046 1.5 0.79 286 27.6 286.2 4.2 286.2 4.7 0 0 286 4.2
09SFB11-4 - - 0.30935 2.2 0.0415 1.8 0.82 373 27.2 266.4 4.7 277.6 5.4 29 4 266 4.7
09SFB11-5 - - 0.51932 5.8 0.0571 1.7 0.29 807 119.5 359.1 5.9 426.2 20.4 56 16 359 5.9
09SFB11-6 - - 0.3262 3.7 0.043 3 0.81 411.3 49.9 269.3 7.9 284.5 9.2 35 5 269 7.9
09SFB11-7 - - 0.56375 2.5 0.0694 2 0.8 563.2 33 432.1 8.4 453.4 9.2 23 5 432 8.4
09SFB11-8 - - 0.03264 24.1 0.0044 24.1 1 373.3 27.2 27.8 6.7 32.2 7.7 93 14 27.8 6.7
09SFB11-9 - - 0.57422 3.6 0.0739 2.4 0.67 466.9 60.9 460.8 10.7 461.8 13.4 1 0 461 10.7
09SFB11-10 - - 0.5114 2.3 0.066 1.9 0.83 459.4 29.1 417.6 7.7 424.0 8.0 9 2 418 7.7
09SFB11-11 - - 0.34331 2.1 0.047 1.6 0.76 328.8 29.7 300.2 4.7 303.5 5.5 9 1 300 4.7
09SFB11-12 - - 0.57718 1.8 0.0717 1.3 0.72 544.8 26.4 447.4 5.6 463.6 6.7 18 3 447 5.6
09SFB11-13 - - 0.31056 3.6 0.0409 3.2 0.89 415.2 38.5 260.4 8.2 276.5 8.8 37 6 260 8.2
09SFB11-15 - - 0.45212 3.4 0.0568 3.1 0.91 519.4 28.8 352.2 10.6 375.1 10.7 32 6 352 10.6
09SFB11-16 - - 0.26383 2.5 0.0345 2 0.8 431.7 33.8 218.1 4.3 237.3 5.3 49 8 218 4.3
09SFB11-17 - - 0.27221 2.3 0.037 1.9 0.83 347 29.7 237.5 4.4 247.9 5.1 32 4 238 4.4
09SFB11-18 - - 0.52228 3.9 0.0506 1.5 0.38 1066.5 74.1 317.0 4.6 425.6 13.7 70 26 317 4.6
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09SFB11-19 - - 0.35419 2.2 0.0482 1.8 0.82 343.5 29.7 304.2 5.4 308.8 5.9 11 1 304 5.4
09SFB11-20 - - 0.94058 2.8 0.114 1.4 0.5 598.1 52.9 712.6 9.5 685.6 14.1 19 4 713 9.5
09SFB11-21 - - 0.32356 2.3 0.0448 1.7 0.74 301.7 34.5 289.3 4.8 290.6 5.8 4 0 289 4.8
09SFB11-22 - - 0.70514 2.1 0.0885 1.7 0.81 523 26.5 546.6 8.9 542.0 8.9 5 1 547 8.9
09SFB11-23 - - 27.06053 21.1 0.2411 21 1 - - 1392.6 268.5 3385.6 231.0 - 59 1393 268.5
09SFB11-24 - - 0.25555 6.8 0.0312 6.6 0.97 585.6 39.6 205.8 13.4 239.6 14.6 65 14 206 13.4
09SFB11-25 - - 1.74155 3.5 0.0579 2.2 0.63 2967.2 44.3 365.2 7.8 1028.4 22.9 88 64 365 7.8
09SFB11-26 - - 0.18237 4.2 0.0216 4 0.95 643.6 28.2 152.1 6.0 186.2 7.2 76 18 152 6.0
09SFB11-27 - - 0.28646 2.8 0.0395 2.4 0.86 313.7 34.4 251.3 5.9 257.5 6.4 20 2 251 5.9
09SFB11-28 - - 0.20166 5.7 0.0256 4.4 0.77 495.7 83.7 169.2 7.4 193.1 10.1 66 12 169 7.4
09SFB11-29 - - 0.53148 2.7 0.0649 2.1 0.78 582.9 37.4 397.8 8.1 426.2 9.4 32 7 398 8.1
09SFB11-30 - - 0.78667 2 0.094 1.7 0.85 628.3 21.7 585.4 9.5 594.3 9.0 7 1 585 9.5
09SFB11-31 - - 0.72687 2.1 0.0887 1.6 0.76 582.5 28.5 548.8 8.4 555.4 9.0 6 1 549 8.4
09SFB11-32 - - 0.372 2.8 0.0471 1.8 0.64 502.1 49.2 295.7 5.2 320.2 7.7 41 8 296 5.2
09SFB11-33 - - 4.9458 3.9 0.0471 3.1 0.79 - - 300.5 9.1 1821.3 33.6 - 84 301 9.1
09SFB11-34 - - 0.33519 2.8 0.0457 1.9 0.68 338.5 48.3 291.2 5.4 296.5 7.2 14 2 291 5.4
09SFB11-35 - - 0.84112 2 0.103 1.8 0.9 575 19.7 610.9 10.5 603.3 9.1 6 1 611 10.5
09SFB11-36 - - 0.4868 3.7 0.0586 3 0.81 613.5 46 358.3 10.5 394.6 12.2 42 9 358 10.5
09SFB11-37 - - 0.40866 2 0.0533 1.7 0.85 438.7 22.4 325.9 5.4 340.1 5.8 26 4 326 5.4
09SFB11-38 - - 0.26145 3.3 0.0297 2.6 0.79 738.7 42.9 186.8 4.8 234.0 6.9 75 20 187 4.8
09SFB11-39 - - 0.21139 3 0.0226 2.2 0.73 867.2 44.1 145.0 3.2 196.2 5.4 83 26 145 3.2
09SFB11-40 - - 0.24071 4.3 0.0295 3.2 0.74 572.3 64.3 180.6 5.7 211.6 8.2 68 15 181 5.7
09SFB11-41 - - 0.34802 2.3 0.0482 1.8 0.78 303.4 32.3 300.2 5.3 300.6 6.0 1 0 300 5.3
09SFB11-42 - - 0.32287 2.3 0.0447 1.7 0.74 303.4 36.9 283.3 4.7 285.5 5.7 7 1 283 4.7
09SFB11-43 - - 0.55658 1.7 0.0719 1.3 0.76 457.3 24.6 455.8 5.7 456.0 6.3 0 0 456 5.7
09SFB11-44 - - 0.35074 2.3 0.0477 1.7 0.74 343.3 36.6 301.8 5.0 306.6 6.1 12 2 302 5.0
09SFB11-45 - - 0.38627 2 0.0527 1.4 0.7 336.9 32 329.1 4.5 330.1 5.7 2 0 329 4.5
09SFB11-46 - - 0.37197 4.4 0.0512 2 0.45 314.1 91.2 320.8 6.3 320.0 12.1 2 0 321 6.3
09SFB11-47 - - 2.39222 1.8 0.1604 1.6 0.89 1768.3 14.7 968.6 14.4 1247.8 13.0 45 22 969 14.4
09SFB11-48 - - 0.49702 2.2 0.065 1.7 0.77 430.1 31.5 402.8 6.6 406.9 7.4 6 1 403 6.6
09SFB11-49 - - 0.34259 3.2 0.0483 1.8 0.56 259 63.2 304.2 5.3 299.0 8.3 17 2 304 5.3
09SFB11-50 - - 0.31751 2.2 0.0433 1.6 0.73 338.1 34.4 270.3 4.2 277.4 5.4 20 3 270 4.2
09SFB11-51 - - 0.68433 7.1 0.0211 3.7 0.52 3085.7 100.8 134.3 4.9 528.0 29.7 96 75 134 4.9
09SFB11-52 - - 0.30986 4.2 0.04 3.9 0.93 461.9 33.6 243.6 9.3 265.3 9.9 47 8 244 9.3
09SFB11-53 - - 0.34352 1.9 0.0459 1.2 0.63 382.6 34.1 288.5 3.4 299.1 4.9 25 4 289 3.4
09SFB11-54 - - 0.33021 2.4 0.046 1.7 0.71 286.9 39.4 293.0 4.9 292.4 6.1 2 0 293 4.9
09SFB11-55 - - 0.48043 5.6 0.0594 2.5 0.45 554.2 113 366.4 8.9 393.2 18.4 34 7 366 8.9
09SFB11-56 - - 2.43265 3.7 0.2065 2.6 0.7 1326 53.2 1266.4 30.0 1288.7 27.4 4 2 1266 30.0
09SFB11-57 - - 0.72216 3 0.0801 2.5 0.83 786.6 36.1 481.5 11.6 538.2 12.6 39 11 482 11.6
09SFB11-58 - - 1.1481 5.8 0.118 5.1 0.88 945.7 58.4 655.6 31.9 724.9 30.5 31 10 656 31.9
09SFB11-59 - - 0.29314 2.8 0.0408 2.4 0.86 288.5 32.3 258.2 6.1 261.2 6.5 11 1 258 6.1
09SFB11-60 - - 0.67782 2.1 0.0849 1.3 0.62 525.5 37.7 524.3 6.5 524.5 8.6 0 0 524 6.5
09SFB11-61 - - 0.36399 2.3 0.0492 1.7 0.74 358.6 36.6 307.0 5.1 313.1 6.2 14 2 307 5.1
09SFB11-62 - - 0.68734 1.9 0.0859 1.5 0.79 531.9 26.5 529.5 7.6 529.9 7.9 0 0 530 7.6
09SFB11-63 - - 0.50228 2.2 0.0666 1.8 0.82 399.6 27.1 412.9 7.2 410.9 7.5 3 0 413 7.2
09SFB11-64 - - 0.51497 3 0.0615 2.7 0.9 630.3 30.4 387.4 10.2 424.4 10.5 39 9 387 10.2
09SFB11-65 - - 0.33876 2 0.0469 1.6 0.8 303.7 27.6 293.8 4.6 294.9 5.1 3 0 294 4.6
09SFB11-66 - - 0.74223 2 0.0912 1.6 0.8 567.3 26.3 563.4 8.6 564.2 8.7 1 0 563 8.6
09SFB11-67 - - 0.32862 2 0.0455 1.7 0.85 301.9 25.3 284.2 4.7 286.1 5.0 6 1 284 4.7
09SFB11-68 - - 0.32452 2.5 0.0416 1.6 0.64 474.1 42.6 259.7 4.1 282.3 6.2 45 8 260 4.1
09SFB11-69 - - 0.33471 2 0.0462 1.6 0.8 307.9 27.5 294.4 4.6 296.0 5.1 4 1 294 4.6
09SFB11-70 - - 0.39688 5.4 0.049 5.1 0.94 559 39.7 298.1 14.9 329.7 15.3 47 10 298 14.9
09SFB11-71 - - 0.53221 2.5 0.0686 1.9 0.76 464.2 35.9 427.1 7.9 432.9 8.9 8 1 427 7.9
09SFB11-72 - - 0.34129 2.1 0.0467 1.5 0.71 331.5 34.3 296.6 4.3 300.6 5.5 11 1 297 4.3
09SFB11-73 - - 0.42914 2.6 0.0571 1.9 0.73 390.8 41 365.7 6.8 369.1 8.1 6 1 366 6.8
09SFB11-74 - - 0.54191 2.8 0.0648 1.9 0.68 628.7 43.7 402.8 7.4 438.2 10.0 36 8 403 7.4
09SFB11-75 - - 0.34479 2.1 0.0478 1.8 0.86 301.7 25.3 301.2 5.3 301.2 5.5 0 0 301 5.3
09SFB11-76 - - 0.39746 4.2 0.0518 2.7 0.64 439 72.8 322.6 8.5 337.2 12.1 27 4 323 8.5
09SFB11-77 - - 0.55401 2.1 0.0697 1.6 0.76 516 28.8 432.8 6.7 446.2 7.6 16 3 433 6.7
09SFB11-78 - - 0.68143 2.1 0.0852 1.7 0.81 529.6 26.5 541.5 8.8 539.2 8.8 2 0 542 8.8
09SFB11-79 - - 1.19771 3.7 0.0475 2.4 0.65 2678.2 47.1 299.5 7.0 799.8 20.7 89 63 300 7.0
09SFB11-80 - - 0.4305 2.3 0.0553 1.9 0.83 469.5 29.1 336.3 6.2 353.7 6.9 28 5 336 6.2
09SFB11-81 - - 0.77131 2.2 0.0903 1.5 0.68 672.4 34.6 558.2 8.0 581.2 9.8 17 4 558 8.0
09SFB11-82 - - 0.35233 2.8 0.0456 2 0.71 454.4 42.7 286.3 5.6 305.4 7.4 37 6 286 5.6
09SFB11-83 - - 0.39874 2.8 0.0507 2.5 0.89 493.2 29 319.3 7.8 341.2 8.1 35 6 319 7.8
09SFB11-84 - - 0.58213 1.9 0.0744 1.5 0.79 481.5 26.7 454.8 6.6 459.2 7.0 6 1 455 6.6
09SFB11-85 - - 0.16159 4.9 0.0224 4.8 0.98 296.6 27.6 130.6 6.2 139.6 6.4 56 6 131 6.2
09SFB11-86 - - 0.32686 2.4 0.0444 1.8 0.75 347.4 36.6 284.0 5.0 291.0 6.1 18 2 284 5.0
09SFB11-87 - - 0.75165 3.1 0.0921 1.3 0.42 574.9 62.1 541.0 6.7 547.5 13.2 6 1 541 6.7
09SFB11-88 - - 0.41371 1.7 0.0566 1.1 0.65 331.2 29.8 354.1 3.8 351.0 5.1 7 1 354 3.8
09SFB11-89 - - 0.56642 2 0.0724 1.7 0.85 482.9 24.4 454.4 7.5 459.1 7.4 6 1 454 7.5
09SFB11-90 - - 1.61459 2.7 0.152 2.1 0.78 1121.7 34.3 918.6 18.0 980.4 17.1 18 6 919 18.0
09SFB11-91 - - 0.78603 2.3 0.0916 1.7 0.74 683.5 32.4 564.7 9.2 588.9 10.3 17 4 565 9.2
09SFB11-92 - - 0.68056 3.2 0.0852 2.8 0.87 527.4 33.2 532.3 14.3 531.4 13.3 1 0 532 14.3
09SFB11-93 - - 0.36097 2.6 0.0471 2 0.77 435 36 303.0 5.9 318.7 7.1 30 5 303 5.9
09SFB11-94 - - 0.17921 3 0.0241 2.4 0.8 372 41.1 148.3 3.5 162.3 4.5 60 9 148 3.5
09SFB11-95 - - 0.55142 1.8 0.0699 1.4 0.78 499.1 26.7 434.7 5.9 445.1 6.5 13 2 435 5.9
09SFB11-96 - - 0.59727 2.8 0.0737 2 0.71 558.1 42 456.0 8.8 473.3 10.6 18 4 456 8.8
09SFB11-97 - - 4.74802 2 0.295 1.7 0.85 1906.6 18.1 1705.5 25.5 1797.7 17.0 11 5 1706 25.5
09SFB11-98 - - 0.61492 2.1 0.0749 1.6 0.76 586.4 30.7 462.8 7.1 484.1 8.1 21 4 463 7.1
09SFB11-99 - - 0.32888 1.9 0.0451 1.5 0.79 324.5 25.2 285.2 4.2 289.5 4.8 12 1 285 4.2
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09SFB11-100 - - 0.5584 2.3 0.0698 1.7 0.74 531 35.4 435.3 7.2 450.9 8.4 18 3 435 7.2
09SFB11-101 - - 0.33105 2.2 0.0457 1.6 0.73 309.3 34.5 288.2 4.5 290.6 5.6 7 1 288 4.5
09SFB11-103 - - 0.30971 2.5 0.0428 1.8 0.72 305.8 39.2 268.7 4.7 272.5 6.0 12 1 269 4.7
09SFB11-104 - - 0.41298 3 0.0526 2.6 0.87 487.7 33.5 348.2 8.8 367.0 9.3 29 5 348 8.8
09SFB11-105 - - 0.35869 1.9 0.0474 1.4 0.74 406.4 29.4 301.5 4.1 313.8 5.1 26 4 302 4.1
09SFB11-106 - - 0.58303 2.1 0.0702 1.7 0.81 613.3 28.3 447.4 7.4 475.5 8.0 27 6 447 7.4
09SFB11-107 - - 0.71528 2.3 0.0864 1.6 0.7 605.4 37.2 530.3 8.2 544.7 9.7 12 3 530 8.2
09SFB11-108 - - 0.33759 2.1 0.0464 1.3 0.62 319.5 39.1 289.0 3.7 292.4 5.3 10 1 289 3.7
09SFB11-109 - - 1.23606 12.7 0.023 9.1 0.72 3872.8 141.2 137.0 12.3 780.1 71.6 96 82 137 12.3
09SFB11-110 - - 0.43346 2.3 0.0563 2 0.87 444.6 24.6 355.6 6.9 367.7 7.1 20 3 356 6.9
09SFB11-111 - - 0.33762 2.4 0.047 1.4 0.58 290.3 44 296.4 4.1 295.7 6.2 2 0 296 4.1
09SFB11-112 - - 0.38106 2.1 0.0516 1.5 0.71 351.9 32 327.7 4.8 330.7 5.9 7 1 328 4.8
09SFB11-113 - - 0.67202 3.1 0.0847 1.9 0.61 512.1 53.6 511.2 9.3 511.4 12.5 0 0 511 9.3
09SFB11-114 - - 0.53399 4.2 0.0665 2.6 0.62 538.6 73.9 430.7 10.8 448.1 15.3 20 4 431 10.8
09SFB11-115 - - 0.48365 1.8 0.063 1.5 0.83 439.3 22.4 389.6 5.7 396.8 5.9 11 2 390 5.7
09SFB11-116 - - 0.36041 2.2 0.0475 1.6 0.73 413.5 33.9 298.4 4.7 311.9 5.9 28 4 298 4.7
09SFB11-117 - - 0.41686 1.9 0.0567 1.5 0.79 344.1 25.1 359.7 5.2 357.6 5.7 5 1 360 5.2
09SFB11-118 - - 0.35037 2.1 0.0479 1.5 0.71 330.5 32.1 305.0 4.5 308.0 5.6 8 1 305 4.5
09SFB11-119 - - 0.33715 1.6 0.0472 1.3 0.81 278.7 20.8 294.3 3.7 292.6 4.1 6 1 294 3.7
09SFB11-120 - - 1.85181 16.4 0.0171 16.4 1 - - 55.8 9.1 672.8 84.1 - 92 56 9.1
09SFB11-121 - - 0.0335 4.3 0.0049 2.5 0.58 194.8 83.5 30.6 0.8 32.8 1.4 84 7 30.6 0.8
09SFB11-122 - - 0.44222 2.9 0.0549 2.5 0.86 545.2 33.1 327.8 8.0 356.2 8.7 40 8 328 8.0
09SFB11-123 - - 0.32058 1.8 0.0446 1.4 0.78 294 27.6 281.5 3.9 282.9 4.5 4 0 282 3.9
09SFB11-124 - - 0.37884 1.7 0.0519 1.4 0.82 325.2 22.9 328.2 4.5 327.8 4.8 1 0 328 4.5
09SFB11-125 - - 0.56144 2.6 0.0719 2.1 0.81 476.3 35.8 455.0 9.2 458.6 9.6 4 1 455 9.2
09SFB11-126 - - 0.56173 1.4 0.0724 1.2 0.86 461.7 17.8 450.3 5.2 452.1 5.1 2 0 450 5.2
09SFB11-127 - - 0.75527 3.2 0.0661 1.5 0.47 1266.2 55.6 417.9 6.1 577.0 14.2 67 28 418 6.1
09SFB11-128 - - 0.52911 3.3 0.067 2.6 0.79 503.7 44.6 432.3 10.9 443.7 11.9 14 3 432 10.9
09SFB11-129 - - 0.62169 4.4 0.0774 2.2 0.5 539 85.3 500.2 10.6 507.2 17.7 7 1 500 10.6
09SFB11-130 - - 1.62469 1.9 0.1606 1.6 0.84 1024.6 22.4 926.0 13.8 955.6 11.8 10 3 926 13.8
09SFB11-131 - - 0.35205 2.3 0.0461 1.5 0.65 426.5 38.3 289.9 4.3 305.5 6.1 32 5 290 4.3
09SFB11-132 - - 0.31535 1.7 0.0435 1.4 0.82 311.2 22.9 272.4 3.7 276.4 4.1 12 1 272 3.7
09SFB11-133 - - 8.92746 2.8 0.0826 1.8 0.64 - - 511.3 8.9 2329.9 25.9 - 78 511 8.9
09SFB11-134 - - 0.30047 3.3 0.0407 2.5 0.76 353 48.1 253.9 6.2 263.8 7.7 28 4 254 6.2
09SFB11-135 - - 4.30098 3.4 0.2836 2.8 0.82 1799.1 36.8 1610.4 40.0 1694.0 28.4 10 5 1610 40.0
09SFB11-136 - - 0.58601 2.6 0.0745 1.6 0.62 494.7 44.7 467.4 7.2 472.1 9.9 6 1 467 7.2
09SFB11-138 - - 0.37081 2.9 0.0453 1.8 0.62 582.6 50.8 285.2 5.0 320.1 8.0 51 11 285 5.0
09SFB11-139 - - 0.64793 1.9 0.0806 1.4 0.74 541.4 28.6 499.0 6.7 506.7 7.6 8 2 499 6.7
09SFB11-140 - - 0.30974 6.9 0.0364 6.3 0.91 665.5 63.3 223.7 13.9 266.9 16.3 66 16 224 13.9
09SFB11-141 - - 8.63306 3.3 0.4253 2.2 0.67 2313.8 41.7 2284.6 42.5 2300.1 30.5 1 1 2285 42.5
09SFB11-142 - - 0.70819 2.6 0.0879 2 0.77 547 35.3 552.8 10.6 551.7 11.1 1 0 553 10.6
09SFB11-143 - - 0.5767 7.7 0.0615 7.3 0.95 868.9 54.8 396.9 28.2 474.4 29.6 54 16 397 28.2
09SFB11-144 - - 0.77981 3 0.0938 1.9 0.63 613.2 50.5 565.4 10.3 575.0 13.3 8 2 565 10.3
09SFB11-145 - - 77.24869 4 0.6687 2.7 0.68 - - 3288.4 69.9 4422.1 40.9 - 26 3288 69.9
09SFB11-146 - - 0.33525 4 0.0405 2.8 0.7 606.4 61.8 258.0 7.1 295.8 10.3 57 13 258 7.1
09SFB11-147 - - 0.61273 2.2 0.0778 1.9 0.86 496.4 24.5 486.8 8.9 488.5 8.6 2 0 487 8.9
09SFB13
09SFB13-1 960 0.351 0.327 0.012 0.046 0.0016 0.89675 292 48 287.2 9.4 289.7 9.6 2 1 287 9.4
09SFB13-2 404 0.254 0.3473 0.0087 0.0481 0.0012 0.91122 337 20 303.2 6.4 302.8 7.4 10 0 303 6.4
09SFB13-3 1109 0.279 0.3375 0.0088 0.0471 0.0012 0.89391 309 18 296.6 6.7 296.9 7.3 4 0 297 6.7
09SFB13-4 166 0.484 0.317 0.01 0.0451 0.0012 0.90715 235 33 280 7.6 284.3 7.2 19 2 280 7.6
09SFB13-5 477 0.238 0.3306 0.0083 0.0468 0.001 0.87713 252 29 290.4 6.5 294.6 6.4 15 1 290 6.5
09SFB13-6 417 0.547 0.405 0.012 0.0555 0.0014 0.92068 363 23 344.5 8.3 348.2 8.4 5 1 345 8.3
09SFB13-7 353 0.503 0.3164 0.0098 0.0449 0.0013 0.89897 248 32 278.6 7.5 283.3 7.8 12 2 279 7.5
09SFB13-8 73.2 0.321 0.304 0.011 0.0442 0.0012 0.93164 177 36 269.2 8.3 279 7.4 52 4 269 8.3
09SFB13-9 134 0.437 0.31 0.01 0.0446 0.0012 0.90925 235 40 273.8 8.1 281.2 7.3 17 3 274 8.1
09SFB13-10 2030 0.184 0.3217 0.0082 0.0454 0.0011 0.90678 299 15 283.6 6.4 285.9 6.9 5 1 284 6.4
09SFB13-11 329 0.275 0.3259 0.009 0.046 0.0011 0.89679 330 21 286 6.9 290 7 13 1 286 6.9
09SFB13-12 515 0.304 0.323 0.011 0.046 0.0014 0.89375 243 30 285.4 8.6 289.5 8.9 17 1 285 8.6
09SFB13-13 470 0.184 0.332 0.01 0.0464 0.0012 0.90255 278 32 291.7 7.5 292.6 7.4 5 0 292 7.5
09SFB13-14 419 0.348 0.902 0.028 0.1075 0.0029 0.93152 677 21 653 14 658 17 4 1 653 14
09SFB13-15 118 0.254 0.33 0.01 0.0472 0.0012 0.87066 215 38 288.8 7.9 297.5 7.2 34 3 289 7.9
09SFB13-16 586 0.282 0.3258 0.0099 0.0463 0.0013 0.91261 311 18 285.9 7.6 291.7 8 8 2 286 7.6
09SFB13-17 277 0.450 1.713 0.058 0.1661 0.0052 0.90046 1064 26 1016 21 990 29 5 3 1064 26
09SFB13-18 98.5 0.286 0.314 0.011 0.0458 0.0013 0.91049 186 37 276.7 8.3 288.6 7.9 49 4 277 8.3
09SFB13-19 556 0.502 0.33 0.009 0.0452 0.0011 0.86252 325 20 289.2 6.8 285.2 6.5 11 1 289 6.8
09SFB13-20 798 0.424 0.3296 0.0079 0.0461 0.0011 0.90128 296 17 288.9 6 290.7 6.5 2 1 289 6
09SFB13-21 1100 0.273 0.3418 0.009 0.0473 0.0012 0.90696 279 19 298.1 6.8 298.1 7.3 7 0 298 6.8
09SFB13-22 117 0.409 0.316 0.011 0.0456 0.0012 0.90233 194 33 278.4 8.5 287.1 7.5 44 3 278 8.5
09SFB13-23 351 0.359 0.3292 0.0094 0.0468 0.0012 0.92525 245 31 288.5 7.1 294.9 7.3 18 2 289 7.1
09SFB13-24 343 0.267 0.335 0.011 0.0475 0.0013 0.90927 233 34 292.7 8.4 299.2 7.8 26 2 293 8.4
09SFB13-25 489 0.560 0.3146 0.0083 0.0441 0.00098 0.87787 304 23 277.4 6.4 278.1 6.1 9 0 277 6.4
09SFB13-26 251 0.350 0.324 0.01 0.0458 0.0011 0.90178 242 34 284.7 7.7 288.5 6.8 18 1 285 7.7
09SFB13-27 1181 0.210 0.3372 0.0076 0.0467 0.001 0.89558 307 15 294.8 5.7 294.3 6.3 4 0 295 5.7
09SFB13-28 160 0.188 0.3162 0.0097 0.0454 0.0012 0.87994 225 36 279.5 7.3 285.8 7.6 24 2 280 7.3
09SFB13-29 218 0.448 0.317 0.011 0.0451 0.0011 0.90432 235 39 278.9 8.3 284.4 6.9 19 2 279 8.3
09SFB13-30 477 0.478 0.3218 0.0091 0.0452 0.0011 0.89325 262 31 283.7 7.1 284.7 7 8 0 284 7.1
09SFB13-31 1737 0.253 0.393 0.014 0.0531 0.0018 0.90228 400 27 335.9 9.8 334 11 16 1 336 9.8
09SFB13-32 858 0.460 0.3145 0.0081 0.0443 0.0011 0.90094 299 18 278.1 6.2 279.6 6.6 7 1 278 6.2
09SFB13-33 121 0.275 0.303 0.011 0.0434 0.0012 0.91241 170 33 267.8 8.4 273.7 7.4 58 2 268 8.4
09SFB13-34 577 0.336 0.3261 0.0086 0.0461 0.001 0.88946 246 29 286.1 6.6 290.3 6.5 16 1 286 6.6
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09SFB13-35 32.8 0.190 0.305 0.01 0.044 0.0012 0.94499 203 36 269.5 8.1 277.7 7.7 33 3 270 8.1
09SFB13-36 153 0.532 0.304 0.01 0.0442 0.0012 0.9195 188 36 269.1 8 278.8 7.3 43 3 269 8
09SFB13-37 105 0.511 0.3116 0.009 0.0447 0.0011 0.85695 205 33 276.6 7 282.1 6.8 35 2 277 7
09SFB13-38 623 0.256 0.3141 0.0089 0.0444 0.001 0.89217 282 23 277.8 7 279.8 6.3 1 1 278 7
09SFB13-39 611 0.559 0.3247 0.0084 0.0457 0.0012 0.88999 304 18 285.2 6.4 287.8 7.4 6 1 285 6.4
09SFB13-40 348 0.257 0.32 0.01 0.0452 0.0012 0.89977 226 32 282.4 7.8 285 7.5 25 1 282 7.8
09SFB13-41 644 0.377 0.3458 0.0091 0.0481 0.001 0.89887 302 17 302 6.7 302.6 6.4 0 0 302 6.7
09SFB13-42 118 0.725 0.3131 0.0098 0.0453 0.0011 0.87146 200 39 276.1 7.5 285.3 6.9 38 3 276 7.5
09SFB13-43 315 0.388 0.3249 0.0097 0.0467 0.0013 0.91811 224 29 286.1 7.6 294.4 8.1 28 3 286 7.6
09SFB13-44 389 0.278 0.3286 0.0092 0.0459 0.0011 0.89825 286 18 288 7 289.4 6.7 1 0 288 7
09SFB13-45 1190 0.325 0.3431 0.0086 0.0472 0.0012 0.91681 315 19 299.1 6.5 297 7.4 5 1 299 6.5
09SFB13-46 212 0.501 0.308 0.0084 0.0443 0.0012 0.87831 210 29 272.2 6.5 279.1 7.1 30 2 272 6.5
09SFB13-47 652 0.534 0.3331 0.0079 0.0465 0.0011 0.90287 294 20 291.6 6 292.7 6.7 1 0 292 6
09SFB13-48 289 0.469 0.3178 0.0089 0.045 0.0011 0.86937 236 33 279.8 6.8 283.5 6.7 19 1 280 6.8
09SFB13-49 191 0.446 0.854 0.026 0.1021 0.0026 0.93001 635 20 627 14 629 16 1 0 627 14
09SFB13-50 516 0.375 0.3271 0.0098 0.0461 0.0013 0.89651 278 26 287.7 7.4 290.3 7.9 3 1 288 7.4
09SFB13-51 200 0.464 0.319 0.011 0.0452 0.0012 0.91651 258 34 280.6 8.3 284.6 7.4 9 1 281 8.3
09SFB13-52 177 0.610 0.311 0.011 0.0447 0.0012 0.92618 236 38 274.5 8.5 281.5 7.7 16 2 275 8.5
09SFB13-53 224 0.200 0.552 0.014 0.0727 0.0017 0.87977 396 25 446.7 9.3 452 10 13 1 447 9.3
09SFB13-54 362 0.125 0.582 0.017 0.0762 0.0019 0.87596 467 24 466 10 473 11 0 1 466 10
09SFB13-55 452 0.439 0.3288 0.0089 0.0459 0.0011 0.87791 256 33 288.2 6.8 289.5 6.5 13 0 288 6.8
09SFB13-56 968 0.172 0.3476 0.0077 0.0478 0.0012 0.90407 313 16 302.6 5.8 301.1 7.4 3 0 303 5.8
09SFB13-57 296 0.652 1.031 0.035 0.1178 0.0033 0.90316 728 23 717 18 718 19 2 0 717 18
09SFB13-58 858 0.413 0.3092 0.0098 0.0437 0.0012 0.89744 328 22 273.1 7.6 275.5 7.1 17 1 273 7.6
09SFB13-59 486 0.290 0.324 0.013 0.0462 0.0018 0.902 201 42 284.7 9.7 291 11 42 2 285 9.7
09SFB13-60 153 0.315 0.319 0.012 0.0464 0.0013 0.91766 219 43 280.3 9.1 292.3 8.2 28 4 280 9.1
09SFB13-61 1477 0.299 0.3326 0.0087 0.0457 0.0012 0.89683 321 19 291.2 6.7 287.8 7.2 9 1 291 6.7
09SFB13-62 1500 0.227 0.3464 0.0088 0.0478 0.0012 0.90703 338 18 301.6 6.6 301.1 7.2 11 0 302 6.6
09SFB13-63 350 0.251 0.337 0.011 0.0478 0.0012 0.90948 260 33 294.2 8.1 300.9 7.6 13 2 294 8.1
09SFB13-64 771 0.056 0.3278 0.0091 0.0466 0.0012 0.8827 210 29 288.3 6.8 293.3 7.5 37 2 288 6.8
09SFB13-65 416 0.975 0.3127 0.0077 0.0443 0.0011 0.80818 247 44 276 6 279.5 6.7 12 1 276 6
09SFB13-66 883 0.448 0.33 0.01 0.0461 0.0012 0.8769 283 36 289.9 7.4 290.7 7.6 2 0 290 7.4
09SFB13-67 542 0.359 0.3 0.016 0.0431 0.0016 0.9104 183 57 265 13 272.1 9.7 45 3 265 13
09SFB13-68 724 0.358 0.2708 0.008 0.0398 0.0013 0.90199 235 40 243.1 6.4 251.7 7.8 3 3 243 6.4
09SFB13-69 634 0.309 0.3284 0.0082 0.0463 0.0011 0.88532 268 30 288 6.3 292.8 7.1 7 2 288 6.3
09SFB13-70 1470 0.039 0.55 0.02 0.0717 0.0027 0.90164 434 22 444 13 446 16 2 0 444 13
09SFB13-71 501 0.290 0.3422 0.0092 0.0473 0.0011 0.88557 325 18 299.3 6.8 298.1 6.9 8 0 299 6.8
09SFB13-72 513 0.521 0.3409 0.0096 0.0479 0.0012 0.87709 271 38 297.5 7.2 301.3 7.3 10 1 298 7.2
09SFB13-73 268 0.219 0.333 0.01 0.0469 0.0012 0.92029 253 30 291.6 7.9 295.1 7.6 15 1 292 7.9
09SFB13-74 517 0.297 0.3479 0.0091 0.0487 0.0012 0.89977 274 18 302.7 6.8 306.6 7.4 10 1 303 6.8
09SFB13-75 146 0.629 0.565 0.022 0.0736 0.0021 0.92876 478 29 455 14 458 12 5 1 455 14
09SFB13-76 539 0.760 0.322 0.01 0.0455 0.0012 0.88849 271 34 283.2 7.7 286.8 7.6 5 1 283 7.7
09SFB13-77 93.1 0.442 0.306 0.011 0.0444 0.0013 0.93277 234 42 273.2 8.8 280.2 7.9 17 2 273 8.8
09SFB13-78 165 0.290 0.564 0.018 0.0739 0.002 0.92301 443 23 453 12 459 12 2 1 453 12
09SFB13-79 243 0.451 0.3144 0.0085 0.0446 0.001 0.8676 212 33 277.2 6.5 281.5 6.3 31 2 277 6.5
09SFB13-80 211 0.709 0.916 0.029 0.1069 0.0028 0.93969 660 21 658 15 654 16 0 1 658 15
09SFB13-81 422 0.303 0.3331 0.0097 0.0467 0.0012 0.90889 311 20 292.4 7.6 294 7.4 6 1 292 7.6
09SFB13-82 728 0.481 0.3241 0.009 0.0451 0.0012 0.89875 337 20 286.4 6.9 284.2 7.3 15 1 286 6.9
09SFB13-83 469 0.296 0.338 0.01 0.048 0.0013 0.89066 285 23 296.3 7.4 302.4 8.2 4 2 296 7.4
09SFB13-84 190 0.341 0.897 0.029 0.105 0.0029 0.95072 680 22 648 15 643 17 5 1 648 15
09SFB13-85 175 1.715 0.2817 0.0076 0.0421 0.001 0.86118 162 34 252.6 6.2 265.7 6.5 56 5 253 6.2
09SFB13-86 87.1 0.348 0.319 0.011 0.0463 0.0014 0.89108 195 40 280.2 8.1 291.7 8.5 44 4 280 8.1
09SFB13-87 270 0.541 0.317 0.011 0.0448 0.0014 0.89128 220 42 280.4 8.6 282.6 8.8 27 1 280 8.6
09SFB13-88 390 0.282 0.783 0.023 0.0957 0.0029 0.94596 601 18 588 13 589 17 2 0 588 13
09SFB13-89 345 0.311 0.332 0.011 0.0467 0.0012 0.91105 250 33 290.6 8.5 294.2 7.6 16 1 291 8.5
09SFB13-90 516 0.354 0.323 0.011 0.0456 0.0013 0.90789 266 38 283.6 8.8 287.3 8 7 1 284 8.8
09SFB13-91 148 0.313 0.345 0.013 0.0486 0.0015 0.92326 251 41 300 10 305.9 9.1 20 2 300 10
09SFB13-92 121 0.306 0.317 0.012 0.0454 0.0014 0.92829 195 33 278.6 9.2 286.2 8.7 43 3 279 9.2
09SFB13-93 263 0.503 0.32 0.011 0.0452 0.0011 0.91666 219 34 282.2 8.2 285 6.8 29 1 282 8.2
09SFB13-94 415 0.565 0.332 0.011 0.0473 0.0014 0.91293 288 37 291.9 8.7 298 8.9 1 2 292 8.7
09SFB13-95 1012 0.458 0.3216 0.009 0.0447 0.001 0.89666 310 20 284.4 6.9 282 6.4 8 1 284 6.9
09SFB13-96 22.9 0.336 0.335 0.019 0.0427 0.0018 0.54797 415 35 291 14 271 11 30 7 291 14
09SFB13-97 255 0.445 0.582 0.021 0.0758 0.0022 0.92094 463 21 464 13 471 13 0 1 464 13
09SFB13-98 641 0.313 0.3436 0.0098 0.0472 0.0012 0.91782 349 18 300.5 7.6 296.9 7.5 14 1 301 7.6
09SFB13-99 615 0.403 0.343 0.011 0.0472 0.0013 0.93288 314 18 298.5 8.2 297.5 8 5 0 299 8.2
09SFB13-100 325 0.271 0.343 0.012 0.0489 0.0014 0.89019 240 37 298.7 9.2 307.4 8.6 24 3 299 9.2
09SFB13-101 336 0.528 0.3181 0.0089 0.0448 0.0011 0.87282 267 34 280 6.8 282.2 6.9 5 1 280 6.8
09SFB13-102 329 0.693 0.3227 0.008 0.0457 0.001 0.88945 259 19 284.4 6 287.8 6.3 10 1 284 6
09SFB13-103 533 0.040 0.924 0.02 0.1081 0.0026 0.87739 639 22 665 10 661 15 4 1 665 10
09SFB13-104 92.2 0.386 0.329 0.011 0.0479 0.0014 0.88712 167 40 288 8.3 301.7 8.8 72 5 288 8.3
09SFB13-105 73.4 0.426 0.3014 0.0097 0.0452 0.0012 0.90106 128 39 267 7.5 285.1 7.2 109 6 267 7.5
09SFB13-106 161 0.686 0.835 0.033 0.0996 0.003 0.92885 642 30 618 19 612 17 4 1 618 19
09SFB13-108 35.2 0.383 0.312 0.011 0.0457 0.0014 0.92064 152 40 274.9 8.4 288.2 8.3 81 5 275 8.4
09SFB13-109 656 0.285 0.342 0.011 0.0471 0.0012 0.91064 385 23 298.4 8.2 296.5 7.1 22 1 298 8.2
09SFB13-110 194 0.275 0.3175 0.0099 0.045 0.001 0.90427 247 33 279.4 7.6 283.6 6.4 13 1 279 7.6
09SFB13-111 594 0.360 0.3359 0.0095 0.047 0.0012 0.89011 273 33 294.5 7 295.7 7.1 8 0 295 7
09SFB13-112 81 0.822 0.71 0.026 0.0886 0.0024 0.92184 488 35 549 15 547 14 13 0 549 15
09SFB13-113 577 0.314 0.667 0.024 0.0838 0.0026 0.93441 558 32 519 15 518 15 7 0 519 15
09SFB13-114 989 0.283 0.3352 0.0093 0.0472 0.0011 0.87176 312 17 293.1 7 297.2 7 6 1 293 7
09SFB13-115 289 0.317 0.3334 0.009 0.0471 0.0011 0.87136 269 34 291.7 6.9 296.4 6.6 8 2 292 6.9
09SFB13-116 582 0.642 0.3181 0.0087 0.045 0.0011 0.89474 302 19 280.9 6.8 283.6 7 7 1 281 6.8
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09SFB13-117 428 0.520 0.3314 0.0088 0.0468 0.0012 0.88472 229 34 290.2 6.7 295 7.1 27 2 290 6.7
09SFB13-118 47.7 0.406 0.307 0.012 0.0451 0.0014 0.9158 135 36 271.3 9 284.1 8.4 101 5 271 9
09SFB13-119 741 0.344 0.3361 0.0083 0.0471 0.0011 0.91369 289 22 293.8 6.3 296.4 6.9 2 1 294 6.3
09SFB13-120 526 0.251 0.3363 0.0082 0.0474 0.0011 0.90176 226 23 294 6.2 298.3 6.8 30 1 294 6.2
09SFB13-121 164 0.510 10.13 0.45 0.403 0.013 0.87906 2647 49 2438 44 2181 62 8 12 2647 49
09SFB13-122 380 0.369 0.328 0.012 0.0461 0.0014 0.87241 262 42 287.4 8.9 290.4 8.4 10 1 287 8.9
09SFB13-123 450 0.235 0.3424 0.0091 0.0479 0.0013 0.87683 305 24 298.6 6.9 301.6 7.9 2 1 299 6.9
09SFB13-124 645 0.382 0.3421 0.0096 0.0473 0.0012 0.91475 305 18 298.3 7.3 297.7 7.5 2 0 298 7.3
09SFB13-125 159 0.611 0.32 0.011 0.0452 0.0012 0.91418 245 36 281 8.3 284.8 7.7 15 1 281 8.3
09SFB13-127 1030 0.192 0.348 0.01 0.048 0.0014 0.91668 317 21 303.1 7.6 302.3 8.8 4 0 303 7.6
09SFB13-128 331 0.431 1.057 0.03 0.1194 0.0028 0.91475 748 18 730 15 727 16 2 0 730 15
09SFB13-129 59.3 0.327 0.323 0.012 0.0469 0.0015 0.9093 178 38 283.7 9 295.2 9.1 59 4 284 9
09SFB13-130 640 0.529 0.321 0.01 0.0446 0.0012 0.93305 302 22 281.9 7.8 281.3 7.1 7 0 282 7.8
09SFB13-131 336 0.219 0.495 0.014 0.0649 0.0016 0.89933 463 26 407.4 9.2 405.5 9.9 12 0 407 9.2
09SFB13-132 987 0.422 0.3288 0.009 0.0462 0.0012 0.89954 309 17 290.1 7.2 291.1 7.3 6 0 290 7.2
09SFB13-133 655 0.220 0.3441 0.0091 0.048 0.0012 0.89609 282 17 300.7 6.8 302.1 7.2 7 0 301 6.8
09SFB13-134 658 0.270 0.3186 0.0092 0.0451 0.0012 0.91338 304 26 281.2 7.2 284.3 7.1 8 1 281 7.2
09SFB13-135 1264 0.269 0.294 0.01 0.0435 0.0011 0.88048 137 42 261.2 7.9 274.2 7 91 5 261 7.9
09SFB13-136 1113 0.278 0.328 0.011 0.0453 0.0013 0.89663 361 22 287.7 8.5 285.8 8.1 20 1 288 8.5
09SFB13-137 416 0.131 0.568 0.013 0.0748 0.0018 0.87482 426 21 457.1 8.7 465 11 7 2 457 8.7
09SFB13-138 483 0.218 0.3367 0.0097 0.0473 0.0013 0.91503 281 21 294.2 7.3 298.1 8.1 5 1 294 7.3
09SFB13-139 561 0.271 0.3394 0.0088 0.0471 0.0012 0.9071 301 17 296.3 6.7 296.4 7.6 2 0 296 6.7
09SFB13-140 579 0.301 0.3279 0.0092 0.0458 0.0011 0.89494 336 20 287.5 7 288.9 7 14 0 288 7
09SFB14
09SFB14-1 694 0.071 0.337 0.083 0.0473 0.0094 0.92208 294 25 293.8 8.2 289.4 8.7 0 2 294 8.2
09SFB14-2 392 0.421 0.329 0.11 0.0462 0.0095 0.81835 306 20 291.5 6.8 290.3 7.5 5 0 292 6.8
09SFB14-3 557 0.114 0.946 0.095 0.1059 0.011 0.99705 699 50 646 46 657 47 8 2 646 46
09SFB14-4 296 0.206 0.391 0.094 0.0535 0.0095 0.71276 342 19 336 7.4 335.2 6.5 2 0 336 7.4
09SFB14-5 323 0.348 0.614 0.099 0.0792 0.01 0.94005 521 20 494 16 485 15 5 2 494 16
09SFB14-6 1070 0.049 0.274 0.058 0.0383 0.009 0.94238 327 22 242.7 6.2 247.8 5.9 26 2 243 6.2
09SFB14-7 352 0.272 0.3131 0.1 0.0439 0.01 0.7226 288 22 277.7 6 276.5 6.5 4 0 278 6
09SFB14-8 70.9 0.676 1.525 0.11 0.1585 0.0098 0.5451 962 31 950 21 941 17 1 1 950 21
09SFB14-9 313 0.087 0.345 0.086 0.0473 0.0094 0.89908 386 23 298.8 9.5 301.3 8.8 23 1 299 9.5
09SFB14-10 111 0.444 0.728 0.076 0.0901 0.0095 0.54795 549 26 557.3 11 556.7 8.7 2 0 557 11
09SFB14-11 246 0.376 0.3471 0.085 0.0481 0.0096 0.65128 269 23 303.8 6.4 302.8 5.6 13 0 304 6.4
09SFB14-12 163 0.338 0.3037 0.096 0.0431 0.0095 0.71188 274 20 272.3 5.8 269.6 5.9 1 1 272 5.8
09SFB14-13 230 0.137 0.566 0.091 0.0732 0.0094 0.86085 454 19 455.6 11 455.2 9.7 0 0 456 11
09SFB14-14 364 0.287 0.3499 0.091 0.0477 0.0095 0.76323 317 14 300.3 6.4 302.8 5.8 5 1 300 6.4
09SFB14-15 231 0.046 0.5586 0.091 0.073 0.0092 0.69839 456 18 453.6 8.7 447 8.9 1 1 454 8.7
09SFB14-16 400 0.089 0.572 0.093 0.0739 0.0095 0.73383 446 14 458.8 9.4 456.9 7.9 3 0 459 9.4
09SFB14-17 574 0.174 0.3503 0.092 0.0482 0.0095 0.76438 309 15 302.9 6.3 303 6 2 0 303 6.3
09SFB14-18 605 0.233 0.3414 0.095 0.0474 0.0094 0.77898 297 14 297 6.1 297.3 5.5 0 0 297 6.1
09SFB14-19 516 0.352 0.3465 0.081 0.0481 0.0095 0.73136 302 19 300.8 6.3 300.1 5.4 0 0 301 6.3
09SFB14-20 823 0.424 0.2686 0.094 0.0385 0.0095 0.72133 269 13 242.1 4.8 240.6 4.6 10 1 242 4.8
09SFB14-21 168 0.659 0.699 0.1 0.0866 0.01 0.78253 576 22 531.1 12 535.9 11 8 1 531 12
09SFB14-22 4390 0.011 0.2343 0.16 0.033 0.0099 0.9781 268 19 207.4 6.5 211.8 8.2 23 2 207 6.5
09SFB14-23 1820 0.326 0.247 0.11 0.0347 0.0098 0.98082 240 41 218 12 220 13 9 1 218 12
09SFB14-24 1255 0.212 0.3294 0.084 0.0456 0.0094 0.78732 312 13 284.5 5.9 287.5 5 9 1 285 5.9
09SFB14-25 207 0.260 0.3183 0.084 0.0451 0.01 0.6593 248 30 281.7 6.1 279.6 5.5 14 1 282 6.1
09SFB14-26 170 0.517 0.3241 0.093 0.0462 0.0098 0.70228 224 33 288.8 6.8 284.1 6.5 29 2 289 6.8
09SFB14-27 36.6 1.294 0.2923 0.016 0.0443 0.009 0.89748 110 43 276.9 8.1 261.8 8.6 152 6 277 8.1
09SFB14-28 138 0.756 0.3641 0.12 0.0513 0.0099 0.76427 277 37 320.3 7.9 317.6 8.3 16 1 320 7.9
09SFB14-29 1161 0.204 0.3334 0.092 0.0464 0.01 0.75706 286 19 290.5 6.1 290.8 5.5 2 0 291 6.1
09SFB14-30 1059 0.230 0.7186 0.09 0.0886 0.0097 0.81778 554 12 543.5 11 547.2 8.2 2 1 544 11
09SFB14-31 420 0.197 0.5487 0.1 0.0721 0.0098 0.73881 465 24 445.7 12 441.9 8.9 4 1 446 12
09SFB14-32 177 0.211 0.3211 0.081 0.0457 0.0098 0.664 220 33 286.5 6.1 281 5.6 30 2 287 6.1
09SFB14-33 206 0.179 0.738 0.11 0.0889 0.011 0.98248 630 29 544 29 553 29 14 2 544 29
09SFB14-34 49.1 0.502 0.3084 0.054 0.0455 0.01 0.7645 197 53 284.6 7.2 270.8 6.2 44 5 285 7.2
09SFB14-35 735 0.090 0.482 0.1 0.0637 0.0098 0.90638 456 16 395.6 9.7 397.8 8.8 13 1 396 9.7
09SFB14-36 261 0.251 0.3184 0.078 0.0441 0.0095 0.62665 315 21 276.6 5.2 278.3 5.2 12 1 277 5.2
09SFB14-37 690 0.187 0.344 0.072 0.0472 0.0097 0.72913 303 18 295.9 6.7 297.8 4.7 2 1 296 6.7
09SFB14-38 201 0.145 0.316 0.089 0.0447 0.0095 0.72963 268 28 280.5 6.1 276 6.3 5 2 281 6.1
09SFB14-39 214 0.318 0.3927 0.086 0.0528 0.0097 0.73368 360 18 329.8 6.9 334.9 6.8 8 2 330 6.9
09SFB14-40 423 0.098 0.5293 0.09 0.0683 0.0099 0.67151 482 16 424.4 8.3 428.1 7.1 12 1 424 8.3
09SFB14-41 108 0.265 2.48 0.31 0.2 0.018 0.98275 1299 94 1160 82 1210 87 11 4 1299 94
09SFB14-42 409 0.119 2.52 0.38 0.192 0.018 0.97873 1280 120 1117 86 1190 100 13 6 1280 120
09SFB14-43 59.8 0.508 0.817 0.12 0.1001 0.01 0.91054 610 41 609 23 600 22 0 1 609 23
09SFB14-44 392 0.017 0.534 0.089 0.0698 0.01 0.97307 430 27 430 23 427 23 0 1 430 23
09SFB14-45 1426 0.278 0.3025 0.094 0.0428 0.0096 0.71231 311 13 267.2 5.3 266.3 4.7 14 0 267 5.3
09SFB14-46 1030 0.172 0.266 0.088 0.0368 0.0098 0.97693 339 16 230 11 235 11 32 2 230 11
09SFB14-47 238 0.013 0.431 0.076 0.0577 0.0097 0.95204 403 19 360 13 359 11 11 0 360 13
09SFB14-48 501 0.068 0.549 0.083 0.0698 0.011 0.97461 505 20 431 14 440 13 15 2 431 14
09SFB14-49 456 0.254 0.3374 0.09 0.0469 0.0096 0.63665 309 19 292.8 5.8 293 5 5 0 293 5.8
09SFB14-50 539 0.313 0.3393 0.096 0.0469 0.0097 0.73704 310 18 294.1 6 295.5 6.1 5 0 294 6
09SFB14-51 913 0.170 0.2063 0.12 0.0301 0.0098 0.87418 200 57 190.1 5.3 190.5 8 5 0 190 5.3
09SFB14-52 532 0.132 0.3544 0.077 0.0485 0.0097 0.84919 342 18 303.6 7.9 307.2 7.6 11 1 304 7.9
09SFB14-53 144 0.387 0.76 0.084 0.0929 0.0098 0.7453 597 18 569.1 12 573.2 9.4 5 1 569 12
09SFB14-54 349 0.048 0.583 0.1 0.0739 0.0099 0.86509 519 23 456.1 10 462.9 11 12 1 456 10
09SFB14-55 239 0.272 0.57 0.089 0.0741 0.0099 0.78925 458 24 456.9 11 454.3 8.4 0 1 457 11
09SFB14-56 224 0.130 0.81 0.095 0.0971 0.01 0.92941 634 25 592 20 599 18 7 1 592 20
09SFB14-57 185 0.316 0.455 0.1 0.0617 0.0099 0.882 446 24 382.6 10 380 12 14 1 383 10
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09SFB14-58 142 0.394 1.12 0.097 0.1252 0.01 0.82868 787 22 753 17 762 15 4 1 753 17
09SFB14-59 564 0.323 4.54 0.15 0.2882 0.011 0.87759 1879 22 1617 37 1731 26 14 7 1879 22
09SFB14-60 254 0.138 0.5627 0.091 0.0737 0.0098 0.69396 441 20 454.3 10 452 8.1 3 1 454 10
09SFB14-61 219 0.209 0.5056 0.085 0.0674 0.0098 0.453 448 24 417 8.9 414.2 7.2 7 1 417 8.9
09SFB14-62 2230 0.080 0.17 0.09 0.0244 0.01 0.99441 160 44 153 21 153 21 4 0 153 21
09SFB14-63 401 0.351 0.344 0.11 0.0475 0.0099 0.77612 323 19 296.6 6.3 298.6 6.5 8 1 297 6.3
09SFB14-64 213 0.351 0.3208 0.078 0.0449 0.0097 0.70619 281 21 281.3 6.4 281.5 5.8 0 0 281 6.4
09SFB14-65 756 0.213 0.4596 0.08 0.0604 0.0098 0.75915 436 14 376 7.2 383 6.3 14 2 376 7.2
09SFB14-66 276 0.155 0.919 0.093 0.1087 0.0098 0.79799 692 19 662 16 663 14 4 0 662 16
09SFB14-67 200 0.190 0.819 0.095 0.0981 0.0099 0.63876 639 21 600.9 12 606.7 9.8 6 1 601 12
09SFB14-68 279 0.101 0.4106 0.082 0.0541 0.0097 0.8999 422 23 338.9 8.6 348.1 7.7 20 3 339 8.6
09SFB14-69 638 0.068 0.5518 0.095 0.0722 0.0097 0.65669 434 17 448.4 9.7 445.5 7.9 3 1 448 9.7
09SFB14-70 397 0.446 0.3809 0.1 0.0524 0.01 0.71812 289 36 328.8 7.1 327.1 7.8 14 1 329 7.1
09SFB14-71 275 0.331 0.3388 0.091 0.0474 0.0095 0.77894 258 31 297.9 6.4 294.5 6.2 15 1 298 6.4
09SFB14-72 547 0.139 0.815 0.11 0.0971 0.0096 0.77537 634 19 595.4 13 599.5 9.5 6 1 595 13
09SFB14-73 147 0.323 0.3221 0.082 0.0454 0.0094 0.76924 281 33 285.9 6.1 282.1 6.3 2 1 286 6.1
09SFB14-74 431 0.350 0.837 0.099 0.0991 0.0099 0.85518 646 14 607.9 13 612.8 11 6 1 608 13
09SFB14-75 202 0.513 0.2956 0.088 0.0424 0.0099 0.76619 219 36 267.3 6 263.6 6.4 22 1 267 6
09SFB14-76 121 0.321 0.339 0.063 0.0467 0.0097 0.6609 319 39 293 5.9 294.3 5.8 8 0 293 5.9
09SFB14-77 747 0.019 0.4435 0.089 0.0594 0.0098 0.90276 388 10 369.7 9.7 371.8 7.7 5 1 370 9.7
09SFB14-78 41.2 0.321 0.328 0.064 0.0467 0.01 0.85483 206 38 292 7.7 285.7 7.5 42 2 292 7.7
09SFB14-79 632 0.023 0.3986 0.1 0.0536 0.0099 0.8367 389 16 333.9 7.5 340.4 6.3 14 2 334 7.5
09SFB14-80 498 0.361 0.3032 0.085 0.0436 0.0098 0.79153 334 25 273.2 6.5 268.1 6.6 18 2 273 6.5
09SFB14-81 56.8 0.172 0.769 0.085 0.0943 0.01 0.784 613 25 577.6 13 577.4 11 6 0 578 13
09SFB14-82 840 0.429 0.2944 0.083 0.0419 0.01 0.76608 308 22 263.3 6.7 261.4 5.8 15 1 263 6.7
09SFB14-83 267 0.438 0.3426 0.11 0.0484 0.0098 0.71083 262 33 303.2 6.3 299 6.6 16 1 303 6.3
09SFB14-84 462 0.266 1.752 0.095 0.1731 0.01 0.8365 1029 10 1026 20 1025.6 13 0 0 1029 10
09SFB14-86 270 0.246 0.598 0.11 0.0744 0.0099 0.85472 555 26 461.9 11 474.4 11 17 3 462 11
09SFB14-87 640 0.095 0.862 0.088 0.1033 0.0098 0.71093 619 18 633 14 630.6 9.7 2 0 633 14
09SFB14-88 414 0.054 0.527 0.064 0.0736 0.0093 0.66343 274 35 456.6 10 427.1 8.3 67 7 457 10
09SFB14-89 76.8 0.728 0.728 0.042 0.0879 0.0099 0.88583 637 28 542.1 12 553 9.5 15 2 542 12
09SFB14-90 297 0.293 0.3503 0.083 0.0482 0.0098 0.66386 316 21 302.9 6.1 304.4 5.5 4 0 303 6.1
09SFB14-92 306 0.135 2.167 0.14 0.1836 0.011 0.94153 1320 38 1086 26 1168 30 18 7 1320 38
09SFB14-93 512 0.184 0.334 0.088 0.0461 0.0098 0.59243 296 19 290.9 5.9 291.9 5.4 2 0 291 5.9
09SFB14-94 1063 0.149 0.3151 0.071 0.0441 0.0095 0.68132 274 16 278.4 6 278.2 4.4 2 0 278 6
09SFB14-95 505 0.015 0.258 0.12 0.035 0.011 0.99709 228 42 225 30 226 31 1 0 225 30
09SFB14-96 435 0.073 0.5958 0.09 0.0766 0.0098 0.73495 448 18 477.5 10 474.7 8.2 7 1 478 10
09SFB14-97 150 0.046 1.13 0.18 0.115 0.015 0.98497 798 89 710 79 722 79 11 2 710 79
09SFB14-98 264 0.786 0.807 0.098 0.0971 0.01 0.84374 616 29 598 16 600 15 3 0 598 16
09SFB14-99 317 0.164 0.614 0.094 0.0772 0.01 0.85268 526 20 483 14 487 12 8 1 483 14
09SFB14-100 104 0.637 0.426 0.12 0.0574 0.0095 0.96825 341 44 363 12 361 13 6 1 363 12
09SFB14-101 112 0.826 6.22 0.2 0.3661 0.012 0.94488 1992 16 2026 47 2013 32 2 1 1992 16
09SFB14-102 514 0.175 0.3562 0.095 0.0492 0.0098 0.64753 353 17 312.8 6.8 311.5 5.4 11 0 313 6.8
09SFB14-103 507 0.336 0.2959 0.061 0.0413 0.0093 0.72532 372 23 263.5 5.2 265.3 4.9 29 1 264 5.2
09SFB14-104 476 0.161 0.661 0.1 0.0818 0.0099 0.94535 581 17 512.2 12 520.9 11 12 2 512 12
09SFB14-105 571 0.279 0.3363 0.093 0.046 0.0099 0.7791 327 18 292.9 5.8 297.2 6.9 10 1 293 5.8
09SFB14-106 285 0.498 0.3352 0.098 0.0467 0.0098 0.66263 305 21 297.4 6 295.7 5.8 2 1 297 6
09SFB14-107 193 0.048 0.59 0.13 0.0753 0.011 0.70654 507 36 472.2 12 475 12 7 1 472 12
09SFB14-108 318 0.401 0.2985 0.043 0.0413 0.0098 0.73325 336 29 263 7.1 266.2 6.9 22 1 263 7.1
09SFB14-109 82.2 0.318 0.765 0.09 0.0939 0.01 0.67553 580 28 582.1 12 578.5 11 0 1 582 12
09SFB14-110 248 0.251 2.75 0.34 0.21 0.024 0.98705 1444 97 1243 84 1327 87 14 6 1444 97
09SFB14-111 1244 0.275 0.342 0.1 0.0457 0.01 0.86068 382 20 289.2 7.1 300 7.2 24 4 289 7.1
09SFB14-112 241 0.322 0.3467 0.085 0.0489 0.01 0.71301 256 32 309 6.9 303 6.3 21 2 309 6.9
09SFB14-113 540 0.422 0.3888 0.083 0.0529 0.0099 0.67934 354 17 332.8 6.8 334.3 5.5 6 0 333 6.8
09SFB14-114 105 0.229 1.426 0.13 0.1467 0.012 0.9008 959 27 884 23 900 19 8 2 884 23
09SFB14-116 77.8 0.408 4.52 0.23 0.2849 0.013 0.93801 1880 31 1623 46 1730 36 14 6 1880 31
09SFB14-117 296 0.044 0.745 0.12 0.0867 0.011 0.9924 671 45 539 33 557 34 20 3 539 33
09SFB14-118 161 0.599 0.3603 0.079 0.0512 0.011 0.68812 252 42 322.7 7.5 314.8 7.1 28 3 323 7.5
09SFB14-119 294 0.320 0.3425 0.09 0.0477 0.0098 0.80209 295 17 300.8 6.9 299.6 5.8 2 0 301 6.9
09SFB14-120 268 0.254 0.3371 0.083 0.047 0.01 0.72069 314 22 296.7 6.4 296.6 5.7 6 0 297 6.4
09SFB14-121 839 0.157 3.51 0.3 0.2452 0.013 0.94805 1677 80 1422 42 1525 62 15 7 1677 80
09SFB14-122 344 0.398 0.283 0.12 0.0398 0.0099 0.90555 279 50 252.8 6.8 254.5 9.6 9 1 253 6.8
09SFB14-123 233 0.080 0.542 0.085 0.0691 0.0098 0.8896 505 23 433.4 11 442.1 11 14 2 433 11
09SFB14-124 164 1.678 5.71 0.42 0.3488 0.018 0.94357 1971 52 1941 51 1948 50 2 0 1971 52
09SFB14-125 507 0.030 0.408 0.087 0.055 0.0098 0.6304 344 19 347.3 7.4 348.6 6 1 0 347 7.4
09SFB14-126 28.2 0.332 0.299 0.062 0.0442 0.01 0.91702 174 49 280.9 9.2 267.4 9.6 61 5 281 9.2
09SFB14-127 529 0.110 0.3848 0.099 0.0519 0.01 0.90932 355 22 328.5 9.2 331.4 8.6 7 1 329 9.2
09SFB14-129 2070 0.029 0.2909 0.086 0.0407 0.0098 0.75112 268 11 258.8 5.3 258.7 4.4 3 0 259 5.3
09SFB14-130 501 0.016 0.583 0.093 0.0758 0.01 0.79688 468 34 474 14 471 14 1 1 474 14
09SFB14-131 166 0.373 1.48 0.23 0.142 0.017 0.97742 1040 100 853 79 912 88 18 6 1040 100
09SFB14-132 231 0.314 0.314 0.09 0.0442 0.01 0.65159 276 21 280.3 6.1 279.4 5.6 2 0 280 6.1
09SFB14-133 576 0.279 0.3004 0.084 0.0425 0.0098 0.55162 301 23 269.8 5.6 267 4.7 10 1 270 5.6
09SFB14-134 161 0.433 0.363 0.072 0.0511 0.011 0.82373 315 51 323 7.8 318.3 9.3 3 1 323 7.8
09SFB14-135 498 0.286 0.3442 0.085 0.047 0.01 0.69888 350 16 297.8 5.8 302.2 5.4 15 1 298 5.8
09SFB14-136 866 0.076 0.55 0.085 0.0706 0.01 0.93148 490 24 442.5 11 447.1 9.9 10 1 443 11
09SFB14-137 346 0.060 0.515 0.09 0.0684 0.01 0.93854 401 16 429 15 423 14 7 1 429 15
09SFB14-138 118 0.431 0.76 0.099 0.0953 0.01 0.81098 604 41 591 20 576 18 2 3 591 20
09SFB14-139 971 0.345 0.3289 0.083 0.0451 0.0099 0.71708 340 19 287 6.1 291.7 5.2 16 2 287 6.1
09SFB14-140 260 0.446 0.3217 0.084 0.0455 0.0098 0.68101 228 34 290.3 6.2 287.3 5.5 27 1 290 6.2
09SFB14-141 524 0.092 0.925 0.085 0.1103 0.0099 0.77327 649 18 683 14 674.1 10 5 1 683 14
09SFB14-142 837 0.087 0.3125 0.091 0.0436 0.0096 0.66483 304 16 278.8 5.7 281.1 4.8 8 1 279 5.7
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09SFB14-143 368 0.221 0.2224 0.093 0.0324 0.0099 0.92412 212 49 208.7 7 205.8 8.3 2 1 209 7
09SFB14-144 505 0.460 0.2926 0.091 0.0414 0.0099 0.68496 306 15 265.5 5.9 265.5 5.6 13 0 266 5.9
09SFB14-145 1271 0.010 0.3594 0.087 0.0494 0.0098 0.73139 375 14 317.5 6.5 318.5 5.9 15 0 318 6.5
09SFB14-146 944 0.082 0.3039 0.093 0.0419 0.01 0.67297 334 19 269.5 5.5 275.4 5.1 19 2 270 5.5
09SFB14-147 165 0.670 0.3823 0.13 0.0518 0.01 0.78361 363 35 332.1 8.3 332.2 9.6 9 0 332 8.3
09SFB14-148 94 0.441 0.3429 0.077 0.0492 0.01 0.83029 230 42 316.4 8.8 307 8.5 38 3 316 8.8
09SFB14-149 147 0.366 0.505 0.064 0.0668 0.011 0.73015 460 43 423.5 11 421 14 8 1 424 11
09SFB14-150 216 0.389 0.3364 0.077 0.0476 0.011 0.74616 308 27 302.6 6.7 298.3 7.1 2 1 303 6.7
09SFB14-151 586 0.145 0.3433 0.09 0.0479 0.01 0.57881 307 24 301.2 6.2 302.4 5.2 2 0 301 6.2
09SFB14-152 199 0.368 2.45 0.43 0.206 0.027 0.92259 980 170 1170 140 1100 140 19 6 980 170
09SFB14-153 205 0.141 0.591 0.092 0.076 0.011 0.64089 479 35 462 13 465.8 11 4 1 462 13
09SFB14-154 377 0.309 0.3593 0.092 0.0498 0.011 0.56974 303 18 299 6.3 299.5 5.2 1 0 299 6.3
09SFB14-155 305 0.097 0.6362 0.098 0.0808 0.011 0.6671 471 18 452.8 9.7 455.5 7.6 4 1 453 9.7
09SFB14-156 267 0.106 0.6927 0.11 0.0873 0.012 0.52734 480 16 472.9 9.6 474.5 7.4 1 0 473 9.6
09SFB14-157 514 0.010 0.55 0.12 0.0732 0.013 0.94398 399 18 381 18 378 16 5 1 381 18
09SFB14-158 578 0.241 0.773 0.16 0.0954 0.014 0.9646 523 37 468 27 472 26 11 1 468 27
09SFB14-159 412 0.150 0.4636 0.11 0.0622 0.013 0.66229 308 17 294.2 5.6 294.8 5.2 4 0 294 5.6
09SFB29
09SFB29-1a 489 0.517 0.2821 0.013 0.0408 0.0011 0.90575 198 31 251.9 9.9 257.6 7 27 2 252 9.9
09SFB29-1b 377 0.267 0.3053 0.014 0.0437 0.0012 0.90902 228 29 270.1 11 275.7 7.2 18 2 270 11
09SFB29-2 2479 0.093 0.282 0.016 0.0391 0.0013 0.9395 318 22 254 12 247.2 7.8 20 3 254 12
09SFB29-4 516 0.118 0.554 0.024 0.0715 0.0024 0.96615 447 19 447 16 445 14 0 0 447 16
09SFB29-5 236 0.196 0.322 0.017 0.045 0.0015 0.91636 300 45 283 13 283.7 9.4 6 0 283 13
09SFB29-6 375 0.337 0.776 0.025 0.0951 0.0028 0.94875 605 23 584 14 585 16 3 0 584 14
09SFB29-7 556 0.329 0.722 0.028 0.0886 0.0026 0.95794 597 24 552 16 547 16 8 1 552 16
09SFB29-9 379 0.321 0.3434 0.014 0.0471 0.0011 0.88724 326 23 299.3 11 296.7 6.6 8 1 299 11
09SFB29-10 539 0.505 0.856 0.023 0.1012 0.0023 0.89514 662 19 627 13 621 13 5 1 627 13
09SFB29-11 257 0.646 0.3119 0.012 0.0442 0.0013 0.88352 229 35 275.3 9.7 278.5 7.8 20 1 275 9.7
09SFB29-12 314 0.285 0.322 0.015 0.0455 0.0014 0.90011 220 33 283.1 12 286.9 8.5 29 1 283 12
09SFB29-13 2870 0.094 0.2747 0.012 0.0392 0.0013 0.96012 278 19 248.3 11 248.1 7.8 11 0 248 11
09SFB29-14 356 0.005 0.395 0.015 0.0536 0.0014 0.90533 331 25 337.3 11 336.7 8.6 2 0 337 11
09SFB29-15 416 0.364 0.335 0.015 0.0465 0.0013 0.92815 297 19 293.6 12 292.9 8 1 0 294 12
09SFB29-16 1133 0.012 1.172 0.064 0.1253 0.0042 0.97452 841 43 785 30 764 25 7 3 785 30
09SFB29-17 654 0.339 0.735 0.031 0.0899 0.003 0.96967 584 21 559 18 554 18 4 1 559 18
09SFB29-18 280 0.270 0.3226 0.014 0.0462 0.0011 0.89724 234 33 283.5 11 290.9 6.7 21 3 284 11
09SFB29-19 950 0.207 0.3166 0.015 0.0444 0.0012 0.9268 291 18 279.9 12 280.3 7.4 4 0 280 12
09SFB29-20 277 0.477 0.487 0.017 0.0643 0.0017 0.91902 408 26 402.3 12 402 11 1 0 402 12
09SFB29-21 170 0.060 0.768 0.03 0.0935 0.0028 0.92075 587 27 576 17 576 16 2 0 576 17
09SFB29-22 353 0.280 0.3506 0.014 0.0495 0.0015 0.90402 278 36 304.7 10 311.3 9.2 10 2 305 10
09SFB29-23 303 0.852 0.889 0.037 0.1055 0.0031 0.93665 659 26 649 20 646 18 2 0 649 20
09SFB29-24 1.34 1.212 6.3 1.4 0.154 0.025 0.83853 3340 190 1800 200 900 140 46 100 1800 200
09SFB29-25 503 0.156 0.2976 0.013 0.0428 0.0014 0.90999 229 27 264.2 9.8 270.3 8.8 15 2 264 9.8
09SFB29-26 626 0.345 0.325 0.019 0.0462 0.0017 0.94878 262 36 285.1 14 291.3 10 9 2 285 14
09SFB29-27 236 0.556 0.592 0.021 0.0757 0.0021 0.92569 483 25 473 14 470 13 2 1 473 14
09SFB29-28 288 0.275 0.351 0.015 0.0497 0.0016 0.9082 251 34 305 11 312.3 9.7 22 2 305 11
09SFB29-29 239 0.804 0.3119 0.012 0.0453 0.0016 0.87678 194 35 275.2 9.1 285.6 9.7 42 4 275 9.1
09SFB29-30 357 0.329 0.3518 0.0098 0.0494 0.0014 0.89216 259 34 305.6 7.3 310.8 8.8 18 2 306 7.3
09SFB29-31 489 0.045 0.44 0.023 0.0592 0.0026 0.95377 375 34 368 16 371 16 2 1 368 16
09SFB29-32 898 0.061 1.344 0.045 0.1405 0.0041 0.94448 900 22 865 19 847 23 4 2 865 19
09SFB29-33 316 0.266 0.611 0.02 0.0782 0.0021 0.91528 484 17 483 13 485 13 0 0 483 13
09SFB29-34 105 0.775 0.317 0.015 0.0454 0.0015 0.89349 232 39 280 12 286.3 9.2 21 2 280 12
09SFB29-35 391 0.012 0.4037 0.013 0.0557 0.0016 0.85398 299 25 343.9 9.3 349.5 9.5 15 2 344 9.3
09SFB29-36 874 0.134 0.3375 0.012 0.0475 0.0013 0.85284 275 20 295 8.8 298.9 8.3 7 1 295 8.8
09SFB29-37 825 0.490 0.246 0.0089 0.0384 0.0014 0.94057 56 26 223 7.3 242.6 8.6 298 8 223 7.3
09SFB29-38 339 0.526 1.056 0.043 0.1194 0.0039 0.93924 755 22 731 21 730 23 3 0 731 21
09SFB29-39 327 0.424 0.35 0.016 0.049 0.0015 0.90176 303 25 304.4 12 309.2 9 0 2 304 12
09SFB29-40 944 0.455 0.2907 0.015 0.042 0.0015 0.89542 215 29 260.5 12 265 9 21 2 261 12
09SFB29-41 515 0.479 0.376 0.017 0.0513 0.0016 0.90346 329 26 324.6 13 322.4 9.9 1 1 325 13
09SFB29-42 324 0.093 0.599 0.021 0.0773 0.0021 0.88648 454 24 478 13 481 13 5 1 478 13
09SFB29-43 308 0.541 0.3221 0.015 0.0453 0.0015 0.88626 244 31 283.1 11 285.6 9.3 16 1 283 11
09SFB29-44 167 0.831 5.21 0.21 0.316 0.0098 0.94547 1958 28 1845 35 1773 49 6 4 1958 28
09SFB29-45 1157 0.342 0.315 0.015 0.0445 0.0014 0.91385 307 20 277.6 12 280.4 8.9 10 1 278 12
09SFB29-46 522 0.463 0.333 0.015 0.047 0.0015 0.92068 293 23 292.7 11 296 9.2 0 1 293 11
09SFB29-47 714 0.328 0.3218 0.013 0.0452 0.0014 0.90253 281 19 282.9 10 285.1 8.6 1 1 283 10
09SFB29-48 204 0.463 0.3165 0.013 0.0447 0.0014 0.90385 241 32 278.8 10 283 8.6 16 1 279 10
09SFB29-49 248 0.167 0.559 0.02 0.0747 0.0022 0.88972 461 30 451 12 464 13 2 3 451 12
09SFB29-50 213 0.189 0.56 0.022 0.0724 0.0023 0.88688 445 29 450 14 450 14 1 0 450 14
09SFB29-51 599 0.416 0.398 0.017 0.0548 0.0018 0.93841 352 26 339.2 13 344 11 4 1 339 13
09SFB29-52 1093 0.279 0.331 0.016 0.0462 0.0016 0.92913 320 24 291.6 12 290.8 9.8 9 0 292 12
09SFB29-53 633 0.159 0.429 0.02 0.0572 0.002 0.95342 416 28 361 14 358 12 13 1 361 14
09SFB29-54 132 0.485 0.37 0.017 0.0521 0.0016 0.93445 236 41 319 13 327.5 9.8 35 3 319 13
09SFB29-55 314 0.493 0.338 0.015 0.0473 0.0015 0.91052 262 31 295.1 11 297.7 9 13 1 295 11
09SFB29-56 294 0.212 0.645 0.053 0.0832 0.0058 0.97999 497 46 500 34 514 34 1 3 500 34
09SFB29-57 130 0.662 0.739 0.023 0.0905 0.0024 0.87801 588 29 561 14 562 14 5 0 561 14
09SFB29-58 325 0.338 0.3262 0.012 0.0461 0.0014 0.86487 229 31 286.4 9.4 290.7 8.4 25 1 286 9.4
09SFB29-59 220 0.095 1.332 0.073 0.1401 0.0052 0.96328 906 46 852 32 844 29 6 1 852 32
09SFB29-60 166 0.792 0.319 0.015 0.0453 0.0015 0.92266 250 39 281.6 12 285.4 9.3 13 1 282 12
09SFB29-61 912 0.315 0.3377 0.014 0.0467 0.0013 0.89227 294 21 296 10 294.2 8.3 1 1 296 10
09SFB29-62 134 0.708 0.856 0.032 0.1024 0.0028 0.91452 626 28 628 17 628 16 0 0 628 17
09SFB29-63 272 0.488 0.732 0.025 0.0907 0.0026 0.92768 566 23 558 14 559 15 1 0 558 14
09SFB29-64 252 0.556 0.321 0.014 0.0451 0.0013 0.85589 252 41 281.9 11 284.4 8.3 12 1 282 11
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Table 3. Detrital Zircon U/Pb Ages
Sample Uppm Th/U 207Pb/235U 2s 206Pb/238U 2s Rho 207Pb/206Pb 2s Abs 206Pb/238U 2s Abs 207Pb/235U 2s Abs Disc1 Disc2 U/Pb Age3 2s Abs
Data for Wetherill Concordia Plot Ages
09SFB29-65 224 0.325 0.345 0.017 0.0485 0.0016 0.94071 243 36 301.6 13 305.2 10 24 1 302 13
09SFB29-66 565 0.121 0.3271 0.014 0.0463 0.0015 0.91251 280 26 286.9 11 292.7 9.7 2 2 287 11
09SFB29-67 354 0.377 0.338 0.014 0.0479 0.0016 0.92675 267 37 295.9 11 301.7 9.8 11 2 296 11
09SFB29-68 19 0.581 0.1643 0.01 0.0252 0.0015 0.9849 46 28 153.9 8.9 160.3 9.6 235 4 154 8.9
09SFB29-69 1170 0.229 0.1239 0.0056 0.0195 0.0011 1 1.507 0.076 118.4 5.1 124.5 6.9 7757 5 118 5.1
09SFB29-70 812 0.342 0.3543 0.013 0.0495 0.0015 0.9205 301 23 308.5 9.8 311.4 9.4 2 1 309 9.8
09SFB29-71 97.8 0.088 6.23 0.17 0.3597 0.0093 0.90208 2031 26 2004 24 1978 44 1 1 2031 26
09SFB29-72 272 0.067 0.634 0.028 0.0827 0.0032 0.93146 496 32 503 18 512 19 1 2 503 18
09SFB29-73 263 0.420 0.274 0.014 0.0402 0.0015 0.92377 139 33 246.4 11 254.2 9.6 77 3 246 11
09SFB29-74 179 0.621 0.347 0.013 0.049 0.0016 0.88977 244 35 302.9 10 308.4 9.5 24 2 303 10
09SFB29-75 78.1 0.348 0.307 0.014 0.0448 0.0016 0.91596 188 44 272.5 11 282.7 9.9 45 4 273 11
09SFB29-76 352 0.124 0.564 0.02 0.0729 0.0021 0.91375 465 19 453 13 453 13 3 0 453 13
09SFB29-77 84.8 0.450 2.97 0.23 0.226 0.011 0.97908 1494 67 1370 59 1316 58 8 4 1494 67
09SFB29-78 167 0.496 0.2738 0.011 0.041 0.0014 0.90985 144 38 245.3 8.6 258.7 8.7 70 5 245 8.6
09SFB29-79 351 0.538 0.341 0.015 0.0467 0.0015 0.8896 291 26 297.6 11 294.4 9 2 1 298 11
09SFB29-80 19.6 1.185 0.353 0.023 0.0468 0.0026 0.65822 306 58 304 17 294 16 1 3 304 17
09SFB29-81 45 0.198 1.173 0.043 0.1315 0.0037 0.85875 788 40 787 19 796 21 0 1 787 19
09SFB29-82 19.5 0.854 1.831 0.092 0.1756 0.0051 0.89237 1099 44 1052 34 1042 28 4 1 1099 44
09SFB29-83 690 0.630 0.766 0.026 0.0937 0.0026 0.8965 595 24 578 16 577 15 3 0 578 16
09SFB29-84 214 0.377 0.329 0.014 0.0471 0.0016 0.92342 213 37 289.6 11 296.9 9.7 36 2 290 11
09SFB29-85 428 0.491 0.409 0.02 0.0548 0.0018 0.92452 452 33 347 14 344 11 23 1 347 14
09SFB29-86 557 0.580 0.339 0.016 0.0469 0.0015 0.92342 300 25 296.1 12 295.4 9.2 1 0 296 12
09SFB29-87 84.3 0.693 0.357 0.016 0.0514 0.0019 0.89655 263 57 309 12 323 12 17 4 309 12
09SFB29-88 213 0.321 0.371 0.015 0.0522 0.0016 0.90672 228 34 319.5 11 328.2 9.8 40 3 320 11
09SFB29-89 363 0.327 0.366 0.014 0.051 0.0015 0.90746 297 40 317 10 320.6 9.3 7 1 317 10
09SFB33
09SFB33-1 53.2 0.324 0.3081 0.016 0.0438 0.0021 0.84217 265 42 272.3 12 276.5 13 3 2 272 12
09SFB33-2 160 0.390 0.3327 0.015 0.0463 0.0019 0.77921 236 29 292.2 11 291.9 11 24 0 292 11
09SFB33-3 510 0.265 0.3383 0.014 0.0467 0.0018 0.71759 325 16 296.8 11 294 11 9 1 297 11
09SFB33-4 313 0.279 0.3348 0.013 0.0469 0.0018 0.66529 284 16 293.1 10 295.4 11 3 1 293 10
09SFB33-5 816 0.060 0.5651 0.014 0.073 0.0019 0.67942 463 13 454.7 9.4 454.5 12 2 0 455 9.4
09SFB33-6 426 0.061 0.713 0.021 0.0885 0.0025 0.87629 548 17 545.7 12 547 15 0 0 546 12
09SFB33-7 1090 0.020 0.5753 0.022 0.0751 0.0022 0.95379 443 13 461.1 15 466.5 13 4 1 461 15
09SFB33-8 255 0.083 0.85 0.047 0.1059 0.005 0.98164 542 27 623 26 648 29 15 4 623 26
09SFB33-9 33.3 0.663 0.468 0.018 0.0623 0.0021 0.84271 336 53 389 12 389.6 13 16 0 389 12
09SFB33-10 72 0.125 2.41 0.21 0.199 0.011 0.97203 1347 79 1222 66 1164 59 9 5 1347 79
09SFB33-11 653 0.056 0.5692 0.018 0.073 0.0021 0.76733 496 17 457.3 12 454.1 13 8 1 457 12
09SFB33-12 20.8 0.251 0.602 0.018 0.0771 0.0026 0.92821 461 30 480 12 479 16 4 0 480 12
09SFB33-13 139 0.210 0.61 0.023 0.0792 0.0025 0.89714 407 24 485 14 491 15 19 1 485 14
09SFB33-14 116 0.483 0.3146 0.015 0.0438 0.0019 0.71067 298 38 277.6 12 276.4 12 7 0 278 12
09SFB33-15 340 0.672 0.3343 0.019 0.0462 0.002 0.80585 314 41 292.6 15 291.4 12 7 0 293 15
09SFB33-16 30.9 0.448 0.449 0.022 0.0616 0.0026 0.9359 324 46 376 15 385 16 16 2 376 15
09SFB33-17 684 0.262 0.3246 0.011 0.0445 0.0018 0.70625 348 16 285.8 9.2 280.3 11 18 2 286 9.2
09SFB33-18 123 0.362 0.4219 0.016 0.0573 0.0019 0.77859 346 19 357.2 11 359.1 12 3 1 357 11
09SFB33-19 15.8 0.058 1.029 0.045 0.117 0.0047 0.84183 773 38 721 21 712 27 7 1 721 21
09SFB33-20 187 0.088 0.5929 0.015 0.0761 0.002 0.66275 484 15 473.2 9.6 472.8 12 2 0 473 9.6
09SFB33-21 141 0.123 0.473 0.021 0.0635 0.0025 0.90458 374 20 393.3 15 397 15 5 1 393 15
09SFB33-22 130 0.474 0.585 0.035 0.0757 0.0032 0.93834 520 39 465 23 470 19 11 1 465 23
09SFB33-23 999 0.199 0.338 0.016 0.0465 0.0019 0.7925 323 13 295.6 12 292.7 12 8 1 296 12
09SFB33-24 530 0.215 0.3152 0.015 0.0434 0.0019 0.71637 335 16 278 12 273.6 12 17 2 278 12
09SFB33-25 278 0.087 0.6 0.019 0.0762 0.0024 0.9289 495 13 476.5 12 473.1 15 4 1 477 12
09SFB33-26 567 0.016 0.702 0.026 0.0857 0.0027 0.9071 596 24 539 15 530 16 10 2 539 15
09SFB33-27 2.66 0.535 0.723 0.062 0.0881 0.0062 0.98146 593 73 545 36 543 36 8 0 545 36
09SFB33-28 266 0.611 0.3184 0.017 0.0436 0.0019 0.57825 365 21 280.6 13 274.9 11 23 2 281 13
09SFB33-29 215 0.092 0.5603 0.016 0.0723 0.0021 0.73777 472 17 451.5 10 450.1 13 4 0 452 10
09SFB33-30 299 0.159 0.2994 0.014 0.0425 0.002 0.93822 233 31 266.4 11 269.2 12 14 1 266 11
09SFB33-31 16.5 0.173 0.894 0.041 0.1091 0.0042 0.8186 577 49 645 22 667 25 12 3 645 22
09SFB33-32 24.8 0.958 0.0484 0.0035 0.0076 0.0021 0.99623 5.1 2.4 48.3 3.5 48.5 14 847 0 48.3 3.5
09SFB33-33 20.6 0.101 1.09 0.041 0.13 0.0036 0.85406 647 33 746 20 787 21 15 5 746 20
09SFB33-34 230 0.475 0.3865 0.012 0.0522 0.0019 0.53786 359 16 331.7 8.9 327.8 12 8 1 332 8.9
09SFB33-35 293 0.519 0.633 0.037 0.0802 0.0039 0.97961 470 24 495 22 497 23 5 0 495 22
09SFB33-36 580 0.052 0.592 0.017 0.0756 0.0022 0.83643 484 14 473 11 469.5 13 2 1 473 11
09SFB33-37 134 0.599 1.588 0.068 0.1596 0.0051 0.93982 972 18 961 27 957 29 1 0 961 27
09SFB33-38 96.1 0.276 0.575 0.016 0.0745 0.0021 0.68437 459 29 460.8 11 463.2 13 0 1 461 11
09SFB33-39 257 0.331 0.3219 0.016 0.045 0.0019 0.74583 285 17 283.2 13 283.7 12 1 0 283 13
09SFB33-40 460 0.207 0.3342 0.014 0.0461 0.0019 0.68355 331 19 292.7 10 290.3 12 12 1 293 10
09SFB33-41 276 0.299 0.292 0.018 0.0405 0.0021 0.89517 319 27 259.8 14 256 13 19 1 260 14
09SFB33-42 343 0.297 0.3249 0.014 0.0459 0.0019 0.5809 260 16 285.6 11 289.5 11 10 1 286 11
09SFB33-43 71.8 0.390 0.708 0.056 0.0861 0.0057 0.99389 544 33 534 33 531 34 2 1 534 33
09SFB33-44 295 0.253 0.3185 0.018 0.0445 0.0019 0.81154 311 22 280.6 14 280.8 12 10 0 281 14
09SFB33-45 110 0.363 1.962 0.048 0.1873 0.0034 0.8487 1079 22 1101 16 1107 19 2 1 1079 22
09SFB33-46 390 0.308 0.326 0.03 0.0459 0.0021 0.82069 272 58 286.1 23 289.2 13 5 1 286 23
09SFB33-47 269 0.418 0.462 0.023 0.0609 0.0024 0.89095 437 19 385.1 16 381 14 12 1 385 16
09SFB33-48 222 0.452 0.3098 0.015 0.043 0.0019 0.72851 272 14 273.9 12 271.5 12 1 1 274 12
09SFB33-49 1220 0.035 0.399 0.024 0.0531 0.003 0.97667 390 19 340 17 333 18 13 2 340 17
09SFB33-50 518 0.244 0.346 0.02 0.0486 0.0026 0.94409 259 34 300.8 15 306.1 16 16 2 301 15
09SFB33-52 246 0.236 0.566 0.016 0.0713 0.0023 0.81364 518 21 455.3 10 443.8 14 12 3 455 10
09SFB33-53 334 0.265 0.3314 0.018 0.0454 0.0021 0.81843 347 23 291.2 14 286.3 13 16 2 291 14
09SFB33-54 386 0.096 0.3309 0.016 0.0462 0.0019 0.70491 281 18 291.8 13 291.2 12 4 0 292 13
09SFB33-55 801 0.331 0.279 0.046 0.0399 0.0023 0.94403 188 50 249 36 252.3 14 32 1 249 36
09SFB33-56 129 0.149 0.481 0.022 0.063 0.0027 0.93059 462 30 398 15 394 16 14 1 398 15
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Table 3. Detrital Zircon U/Pb Ages
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09SFB33-57 522 0.222 0.3701 0.021 0.0492 0.0021 0.8622 398 22 320.3 15 309.5 13 20 3 320 15
09SFB33-58 366 0.740 0.348 0.032 0.0511 0.0029 0.9607 162 46 302 23 321 18 86 6 302 23
09SFB33-59 619 0.303 0.7166 0.016 0.0869 0.0021 0.78276 592 10 549.2 9.5 537.3 12 7 2 549 9.5
09SFB33-60 108 0.231 0.834 0.032 0.103 0.0027 0.86392 551 42 617 18 632 16 12 2 617 18
09SFB33-61 469 0.072 0.837 0.03 0.099 0.0034 0.92018 665 16 618 17 608 20 7 2 618 17
09SFB33-62 314 0.389 0.319 0.026 0.0449 0.0021 0.81774 281 57 280.8 20 282.9 13 0 1 281 20
09SFB33-63 353 0.420 0.3323 0.015 0.0458 0.0019 0.71536 300 15 291.3 11 288.5 12 3 1 291 11
09SFB33-64 569 1.028 0.3453 0.016 0.0487 0.002 0.5762 265 57 300.8 12 306.2 12 14 2 301 12
09SFB33-65 183 0.118 0.815 0.031 0.103 0.0036 0.9435 524 33 603 17 631 21 15 4 603 17
09SFB33-66 383 0.467 0.5046 0.014 0.0677 0.0023 0.89023 359 16 414.5 9.6 423 13 15 2 415 9.6
09SFB33-67 717 0.094 0.408 0.024 0.054 0.0028 0.98255 416 26 348 17 339 17 16 3 348 17
09SFB33-69 396 0.211 0.632 0.027 0.0777 0.0025 0.92516 571 21 498.1 17 482.1 15 13 3 498 17
09SFB33-70 229 0.203 0.999 0.056 0.112 0.005 0.97598 765 28 698 28 684 29 9 2 698 28
09SFB33-71 1322 0.311 0.3118 0.016 0.0426 0.002 0.79822 353 25 275.4 12 268.6 12 22 3 275 12
09SFB33-72 57.8 0.175 0.557 0.015 0.0716 0.0022 0.85414 468 24 449.1 9.9 445.6 13 4 1 449 9.9
09SFB33-73 601 0.032 0.718 0.018 0.0897 0.0022 0.74444 512 15 549.2 10 553.9 13 7 1 549 10
09SFB33-74 705 0.162 0.215 0.028 0.0324 0.0037 0.98937 77 31 195 24 205 23 153 5 195 24
09SFB33-75 397 0.270 0.3307 0.018 0.0464 0.0021 0.85795 271 19 290.7 13 292.6 13 7 1 291 13
09SFB33-76 312 0.692 0.4024 0.017 0.0538 0.002 0.70105 380 18 343.2 13 337.5 13 10 2 343 13
09SFB33-77 76.9 0.266 0.2854 0.0092 0.0416 0.002 0.86385 168 35 254.6 7.3 262.9 12 52 3 255 7.3
09SFB33-78 132 0.378 0.347 0.019 0.048 0.002 0.70293 288 38 303.9 14 302.3 12 6 1 304 14
09SFB33-79 302 0.158 0.5 0.022 0.0649 0.0028 0.941 439 24 413 15 407 17 6 1 413 15
09SFB33-80 104 0.381 0.313 0.015 0.0438 0.002 0.65693 316 25 276.3 12 276.1 13 13 0 276 12
09SFB33-81 312 0.067 0.892 0.027 0.1091 0.0029 0.93816 535 17 646 14 667 17 21 3 646 14
09SFB33-82 409 0.267 0.3648 0.015 0.0499 0.002 0.61953 333 19 315.7 11 313.8 12 5 1 316 11
09SFB33-83 72 0.170 0.498 0.042 0.0673 0.0051 0.98589 383 45 399 23 419 31 4 5 399 23
09SFB33-84 53.7 0.144 1.132 0.025 0.13 0.0027 0.74761 714 26 768 12 788 16 8 3 768 12
09SFB33-85 788 0.445 0.357 0.016 0.0491 0.002 0.77397 321 17 309.8 12 308.7 12 3 0 310 12
09SFB33-86 133 0.566 0.44 0.023 0.0604 0.0025 0.73308 297 70 370 17 378 15 25 2 370 17
09SFB33-87 59.9 0.557 0.411 0.012 0.0577 0.0022 0.68677 282 48 350.1 9.1 361.6 13 24 3 350 9.1
09SFB33-88 1270 0.292 0.1027 0.011 0.0159 0.0021 0.98939 11.9 8.7 99.7 10 102.4 13 738 3 100 10
09SFB33-89 221 0.483 0.67 0.022 0.0834 0.0025 0.88811 548 22 522 14 516.1 15 5 1 522 14
09SFB33-90 221 0.256 0.3409 0.015 0.0475 0.0019 0.64268 313 19 297.7 11 299 12 5 0 298 11
09SFB33-91 421 0.174 0.4853 0.016 0.0635 0.0021 0.76375 444 12 401.6 11 397.1 13 10 1 402 11
09SFB33-92 93.9 0.315 5.9 0.43 0.311 0.013 0.97593 2139 63 1936 65 1741 63 9 11 2139 63
09SFB33-93 153 0.009 0.554 0.017 0.072 0.0021 0.63093 442 17 447.4 11 448.1 12 1 0 447 11
09SFB33-94 414 0.038 0.5433 0.018 0.071 0.0022 0.76734 453 17 440.4 12 442.3 13 3 0 440 12
09SFB33-95 500 0.059 1.52 0.021 0.1524 0.0025 0.75029 1003 14 937.9 8.7 914.2 14 6 3 1003 14
09SFB33-96 154 0.595 0.81 0.03 0.0987 0.003 0.90702 597 19 604 16 607 18 1 0 604 16
09SFB33-97 98 0.271 0.3168 0.018 0.0455 0.0021 0.71928 229 34 279.3 14 287 13 22 3 279 14
09SFB33-98 655 0.389 0.3285 0.014 0.0455 0.002 0.69281 296 16 288.3 11 287.1 12 3 0 288 11
09SFB33-99 189 0.514 0.787 0.022 0.0942 0.0024 0.8295 640 16 589 12 580.4 14 8 1 589 12
09SFB33-100 396 0.337 0.307 0.023 0.0433 0.0025 0.97603 278.5 9.7 271.4 18 273.4 15 3 1 271 18
09SFB33-101 1488 0.370 0.27 0.02 0.0389 0.0023 0.93603 190 45 241.7 16 246.1 14 27 2 242 16
09SFB33-102 155 0.272 0.774 0.02 0.0941 0.0023 0.74291 604 22 581.7 12 579.9 14 4 0 582 12
09SFB33-103 2260 0.246 0.214 0.024 0.0321 0.0026 0.96875 121 40 196 20 204 16 62 4 196 20
09SFB33-104 150 0.580 0.3261 0.016 0.0456 0.002 0.7311 289 18 287.1 12 287.3 12 1 0 287 12
09SFB33-105 154 0.128 0.5762 0.018 0.0739 0.0021 0.56717 487 22 461.8 12 459.5 12 5 1 462 12
09SFB33-106 245 0.452 7.715 0.094 0.4034 0.0059 0.81744 2221 11 2199 11 2184 27 1 1 2221 11
09SFB33-107 320 0.133 0.635 0.032 0.0812 0.0036 0.96122 522 23 499 20 503 22 4 1 499 20
09SFB33-108 127 0.368 0.5695 0.018 0.0737 0.0021 0.75207 461 14 459 11 458.5 13 0 0 459 11
09SFB33-109 680 0.318 0.3257 0.015 0.0452 0.002 0.69324 296 14 286.2 11 285.2 12 3 0 286 11
09SFB33-110 70.2 0.371 0.3081 0.015 0.0435 0.0021 0.69767 245 44 273.2 12 274.6 13 12 1 273 12
09SFB33-111 157 0.403 0.311 0.016 0.0442 0.002 0.6233 247 24 274.9 12 278.8 12 11 1 275 12
09SFB33-112 102 0.267 0.65 0.026 0.0803 0.0024 0.83785 579 32 509.2 16 497.8 14 12 2 509 16
09SFB33-113 125 0.219 0.3183 0.014 0.0455 0.0021 0.89204 217 33 281.1 11 286.5 13 30 2 281 11
09SFB33-114 546 0.277 0.3247 0.015 0.0448 0.002 0.75245 317 14 285.4 11 282.7 12 10 1 285 11
09SFB33-115 491 0.053 0.5591 0.016 0.0732 0.0021 0.72042 442 13 451.3 10 455.6 13 2 1 451 10
09SFB33-116 220 0.524 0.3309 0.016 0.0451 0.002 0.82013 365 23 291 12 284.3 12 20 2 291 12
09SFB33-117 677 0.254 0.3235 0.014 0.0451 0.002 0.59001 296 16 284.5 11 284.6 12 4 0 285 11
09SFB33-118 252 0.246 0.3253 0.018 0.0456 0.0022 0.8226 281 25 285.7 14 287.2 13 2 1 286 14
09SFB33-119 379 0.095 0.625 0.022 0.0798 0.0028 0.85985 495 19 492 14 495 17 1 1 492 14
09SFB33-120 88.1 0.943 0.578 0.021 0.0739 0.0024 0.78103 471 25 462.4 14 460.9 14 2 0 462 14
09SFB33-122 276 0.221 0.3235 0.017 0.0452 0.0021 0.82223 300 23 284.4 13 284.6 13 5 0 284 13
09SFB33-123 156 0.463 0.3308 0.019 0.0459 0.0021 0.76561 292 35 289.9 14 289 13 1 0 290 14
09SFB33-124 96.9 0.461 0.3167 0.017 0.0448 0.0021 0.74708 289 46 279.8 13 282.7 13 3 1 280 13
09SFB33-125 467 0.308 0.3391 0.015 0.0471 0.002 0.72232 290 15 296.4 11 297 12 2 0 296 11
09SFB33-126 153 0.178 1.048 0.024 0.12 0.0029 0.91329 733 12 730 12 730 17 0 0 730 12
09SFB33-127 161 0.060 0.682 0.037 0.0815 0.0036 0.97705 606 32 524 22 505 21 14 4 524 22
09SFB33-128 386 0.026 0.533 0.019 0.0682 0.0023 0.92304 486 13 433.1 13 425 14 11 2 433 13
09SFB33-129 215 0.583 0.7985 0.017 0.096 0.0023 0.7615 629 14 595.7 9.6 590.9 13 5 1 596 9.6
09SFB33-130 183 0.158 1.24 0.14 0.1282 0.0092 0.98161 862 68 802 58 774 51 7 4 802 58
09SFB33-131 47.9 0.380 1.291 0.086 0.1365 0.0072 0.97128 879 44 827 40 823 41 6 0 827 40
09SFB33-132 263 0.234 0.5875 0.015 0.0744 0.0021 0.67913 509 16 469.1 9.5 462.7 12 8 1 469 9.5
09SFB33-133 45.6 0.397 0.3119 0.013 0.0452 0.0022 0.82729 197 40 275.3 10 285.1 13 40 3 275 10
09SFB33-134 210 0.507 0.3102 0.018 0.0436 0.0021 0.71132 305 18 274.7 14 274.8 13 10 0 275 14
09SFB33-135 697 0.263 0.3389 0.016 0.0468 0.002 0.74795 308 14 296.2 12 294.6 12 4 1 296 12
09SFB33-136 612 0.352 0.3398 0.017 0.0472 0.0019 0.75458 317 16 297.4 13 297.3 12 6 0 297 13
09SFB33-137 649 0.045 0.5856 0.015 0.0765 0.0021 0.71803 445 15 468 9.9 475 12 5 1 468 9.9
09SFB33-138 152 0.490 0.3181 0.016 0.0442 0.002 0.65881 295 25 280.3 12 279 12 5 0 280 12
09SFB33-139 407 0.167 0.645 0.025 0.0808 0.0028 0.93046 514 19 504 15 501 16 2 1 504 15
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Table 3. Detrital Zircon U/Pb Ages
Sample Uppm Th/U 207Pb/235U 2s 206Pb/238U 2s Rho 207Pb/206Pb 2s Abs 206Pb/238U 2s Abs 207Pb/235U 2s Abs Disc1 Disc2 U/Pb Age3 2s Abs
Data for Wetherill Concordia Plot Ages
09SFB33-140 413 0.249 0.3521 0.023 0.0473 0.0021 0.78441 389 21 306.1 18 297.8 13 21 3 306 18
09SFB33-141 1020 0.022 0.622 0.019 0.0803 0.0024 0.96091 450 16 490.7 12 498 14 9 1 491 12
09SFB33-142 285 0.100 5.02 0.83 0.269 0.026 0.97121 1740 170 1620 150 1510 130 7 7 1740 170
09SFB33-143 173 0.539 0.3246 0.012 0.0455 0.002 0.63273 255 30 285.4 8.9 286.5 12 12 0 285 8.9
09SFB33-144 410 0.076 0.5554 0.014 0.072 0.0021 0.77697 463 15 448.4 9.4 448 13 3 0 448 9.4
09SFB33-145 496 0.106 0.629 0.02 0.0807 0.0025 0.87302 492 20 494.7 12 500 15 1 1 495 12
09SFB33-146 416 0.107 0.575 0.015 0.0732 0.002 0.56134 490 13 461.1 9.8 455.2 12 6 1 461 9.8
1 Percent Discordance as (1-(207Pb/206Pb age/206Pb/238 U age)*100)
2 Percent Discordance as (1-(206Pb/238U age/207Pb/235 U age)*100)
3 Bold numbers displayed on probablility density and concordia diagrams
* Sample 09SFB11 reduced using Pepiage U ppm and U/Th ratio not calculated
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Appendix 1. Uncorrected U/Pb Data
Sample U(ppm) U/Th 207Pb/235U 2σ 206Pb/238U 2σ Rho 207Pb/206Pb 2σ Abs 206Pb/238U 2σ Abs 207Pb/235U 2σ Abs
09SFB02
09SFB02-1 448 1.929 0.6021 0.012 0.07726 0.0014 0.51511 470.0 14.0 479.7 8.4 478.4 7.5
09SFB02-2 292 24.7 0.5539 0.012 0.06987 0.0013 0.48069 490.0 15.0 435.4 7.9 447.4 7.7
09SFB02-3 267 3.31 0.989 0.018 0.1124 0.0019 0.3907 720.0 21.0 686.3 11.0 698.2 9.0
09SFB02-4 268.9 8.84 0.5791 0.014 0.0747 0.0017 0.77421 454.0 12.0 464.3 9.9 463.7 8.8
09SFB02-5 251 14.14 0.5661 0.012 0.0729 0.0015 0.50792 478.0 16.0 453.3 9.2 455.3 7.4
09SFB02-6 292.4 2.219 4.514 0.091 0.2849 0.006 0.79524 1875.0 14.0 1615.0 30.0 1732.0 17.0
09SFB02-7 386 8.17 0.6017 0.012 0.077 0.0015 0.61111 489.0 16.0 478.0 8.9 478.1 7.8
09SFB02-8 315 10.09 0.5787 0.013 0.0738 0.0015 0.4097 462.0 16.0 459.1 9.3 463.3 8.5
09SFB02-9 365 20.3 0.549 0.014 0.0705 0.0018 0.5392 483.0 28.0 438.9 11.0 444.0 9.3
09SFB02-10 97.7 13.3 0.753 0.025 0.0915 0.0026 0.79607 600.0 25.0 564.0 16.0 571.0 14.0
09SFB02-11 311 4.38 0.6003 0.012 0.0769 0.0015 0.62269 481.0 16.0 478.1 9.1 477.9 7.7
09SFB02-12 158 3.06 0.766 0.016 0.0936 0.0021 0.64131 564.0 20.0 577.0 12.0 576.9 9.0
09SFB02-13 43.3 1.46 0.914 0.026 0.1068 0.0025 0.69063 661.0 29.0 654.0 14.0 658.0 14.0
09SFB02-14 567 16.9 0.5664 0.012 0.0735 0.0016 0.67954 451.0 14.0 458.0 9.5 455.5 7.9
09SFB02-15 272 3.018 0.4283 0.012 0.05817 0.0014 0.67574 367.0 18.0 364.5 8.7 361.7 8.6
09SFB02-16 760 278 0.3553 0.011 0.04914 0.0013 0.57299 320.0 15.0 309.2 8.1 309.2 8.3
09SFB02-17 512 1.53 0.0417 0.0097 0.00586 0.0011 0.060896 307.0 49.0 37.7 6.8 41.4 9.4
09SFB02-18 373 23.7 0.6057 0.011 0.07759 0.0014 0.37207 485.0 15.0 481.7 8.3 480.7 7.2
09SFB02-19 1094 289 0.4322 0.012 0.05849 0.0014 0.76827 372.0 16.0 366.4 8.6 364.6 8.6
09SFB02-20 407.5 4.89 0.5407 0.013 0.0688 0.0016 0.64874 484.0 18.0 428.8 9.4 438.7 8.5
09SFB02-21 204 5.03 0.608 0.015 0.0763 0.0018 0.67128 500.0 16.0 473.9 11.0 481.8 9.3
09SFB02-22 432 23.6 0.5274 0.012 0.06771 0.0014 0.41071 462.0 18.0 422.3 8.5 430.0 7.7
09SFB02-23 115.3 2.452 5.251 0.083 0.3203 0.0055 0.72722 1927.0 11.0 1795.0 26.0 1860.0 14.0
09SFB02-24 339 2.06 0.8444 0.014 0.1013 0.0016 0.68749 602.0 11.0 621.8 9.6 621.3 7.5
09SFB02-25 175 3.8 1.349 0.051 0.1443 0.0041 0.91814 868.0 25.0 868.0 23.0 868.0 22.0
09SFB02-26 195 4.71 0.672 0.018 0.0851 0.002 0.7622 495.0 16.0 526.0 12.0 522.7 11.0
09SFB02-27 209.1 1.306 1.56 0.027 0.1584 0.0038 0.55656 961.0 16.0 952.0 20.0 954.0 11.0
09SFB02-28 278 2.549 0.868 0.02 0.1036 0.0023 0.65241 628.0 18.0 635.0 13.0 635.6 11.0
09SFB02-29 90.5 2.79 0.651 0.017 0.0824 0.0019 0.64934 513.0 20.0 510.1 11.0 510.5 11.0
09SFB02-30 216 1.681 0.698 0.015 0.0848 0.0018 0.52609 589.0 18.0 524.9 11.0 537.1 9.2
09SFB02-31 84.8 2.309 0.354 0.038 0.02393 0.0012 0.60057 1670.0 150.0 152.4 7.6 304.0 27.0
09SFB02-32 297 3.66 0.793 0.015 0.0938 0.0017 0.5837 633.0 17.0 578.2 9.8 593.8 8.3
09SFB02-33 130.1 1.161 0.88 0.018 0.1035 0.0016 0.41522 650.0 23.0 634.7 9.5 640.6 9.6
09SFB02-34 463 263 0.462 0.017 0.0633 0.0022 0.68993 344.0 36.0 397.0 13.0 385.0 12.0
09SFB02-35 178.9 2.295 0.415 0.015 0.0558 0.0016 0.31918 391.0 47.0 349.9 9.9 352.4 10.0
09SFB02-36 131.3 20.7 0.3257 0.012 0.04513 0.0014 0.49287 315.0 28.0 284.5 8.5 286.1 9.2
09SFB02-37 321 7.32 0.4349 0.013 0.058 0.0015 0.60453 392.0 17.0 363.2 9.2 366.5 9.4
09SFB02-38 155 5.39 0.575 0.019 0.0735 0.002 0.75368 504.0 27.0 457.0 12.0 461.0 12.0
09SFB02-39 117.1 1.134 0.998 0.021 0.1123 0.0018 0.60249 764.0 17.0 685.9 10.0 702.2 11.0
09SFB02-40 299 1.69 0.861 0.018 0.1029 0.0019 0.5606 644.0 18.0 631.2 11.0 630.3 9.8
09SFB02-41 548 12.2 0.5862 0.012 0.0752 0.0015 0.66361 468.0 13.0 467.6 9.0 468.2 7.8
09SFB02-42 240 16.62 0.605 0.015 0.0767 0.0018 0.612 508.0 24.0 476.1 11.0 480.2 9.5
09SFB02-43 117.7 1.605 0.823 0.017 0.096 0.0016 0.68494 676.0 16.0 590.7 9.7 609.2 9.3
09SFB02-44 194 2.75 0.575 0.029 0.0748 0.003 0.58973 437.0 48.0 465.0 18.0 460.0 19.0
09SFB02-45 156.4 22.9 0.741 0.015 0.0911 0.0019 0.55688 561.0 19.0 562.1 11.0 562.6 8.7
09SFB02-46 84.7 1.291 0.868 0.024 0.0994 0.0017 0.45465 747.0 31.0 610.7 9.8 634.0 13.0
09SFB02-47 283 3.19 0.603 0.02 0.0771 0.0021 0.59026 502.0 38.0 478.0 13.0 479.0 12.0
09SFB02-48 95 2.154 0.767 0.024 0.0934 0.0023 0.61957 604.0 22.0 576.0 14.0 577.0 14.0
09SFB02-49 252 12 12.12 0.17 0.4847 0.0062 0.77069 2668.0 11.0 2550.0 27.0 2613.0 13.0
09SFB02-50 386 3.96 0.5721 0.013 0.0738 0.0016 0.64794 469.0 15.0 458.8 9.8 459.1 8.6
09SFB02-52 161 35.6 9.62 0.32 0.412 0.016 0.83918 2528.0 31.0 2220.0 70.0 2401.0 32.0
09SFB02-53 37 1.113 0.836 0.033 0.0974 0.0025 0.36136 678.0 48.0 599.0 15.0 616.0 18.0
09SFB02-54 112 12.5 0.618 0.026 0.0779 0.0029 0.8312 545.0 39.0 484.0 17.0 488.0 16.0
09SFB02-55 130 1.486 0.756 0.018 0.0921 0.0021 0.70221 609.0 17.0 568.0 12.0 571.9 10.0
09SFB02-56 208.4 2.41 1.197 0.02 0.1276 0.0022 0.77922 858.0 13.0 774.0 12.0 798.8 9.1
09SFB02-57 177.7 1.46 0.896 0.031 0.0977 0.0017 0.48049 843.0 54.0 601.1 9.9 648.0 16.0
09SFB02-59 230.1 2.88 0.039 0.0097 0.0061 0.0011 0.1496 255.0 52.0 39.2 6.8 38.9 9.5
09SFB02-61 240 6.64 0.89 0.03 0.1057 0.0027 0.54749 653.0 31.0 647.0 16.0 645.0 16.0
09SFB02-62 153 7.58 0.574 0.015 0.0727 0.0017 0.53775 514.0 21.0 453.2 9.7 460.0 9.5
09SFB02-63 404 5.16 0.5684 0.012 0.07236 0.0014 0.49188 489.0 24.0 450.3 8.4 456.8 7.9
09SFB02-64 171.1 16.24 1.667 0.029 0.1646 0.0031 0.66519 1029.0 13.0 982.0 17.0 996.0 11.0
09SFB02-65 522 3.92 0.785 0.012 0.0957 0.0015 0.60201 586.0 12.0 588.8 8.6 588.2 6.9
09SFB02-66 52.8 1.358 0.671 0.016 0.0834 0.0017 0.43604 570.0 23.0 516.2 10.0 520.9 9.8
09SFB02-67 566 6.23 0.5992 0.014 0.0746 0.0017 0.74575 546.0 15.0 463.8 10.0 476.5 8.6
09SFB02-68 250.6 2.106 0.32 0.011 0.04443 0.0012 0.16712 294.0 23.0 280.2 7.4 281.8 8.2
09SFB02-69 150.8 2.259 0.3431 0.012 0.0451 0.0012 0.47879 434.0 23.0 284.3 7.3 299.3 8.8
09SFB02-70 121.5 3.13 0.987 0.018 0.1146 0.002 0.20936 693.0 25.0 699.1 12.0 696.9 9.3
09SFB02-71 32.59 3.162 0.98 0.025 0.1133 0.0022 0.22489 700.0 29.0 692.0 13.0 692.0 13.0
09SFB02-72 262 3.38 2.55 0.21 0.184 0.012 0.98225 1637.0 30.0 1085.0 67.0 1280.0 61.0
09SFB02-73 245.4 2.18 5.36 0.13 0.2957 0.007 0.93008 2109.7 7.8 1669.0 35.0 1882.0 22.0
09SFB02-74 154 1.689 0.148 0.014 0.00717 0.0011 0.35714 2260.0 100.0 46.1 6.8 139.2 13.0
09SFB02-75 181.3 5.04 0.6209 0.013 0.077 0.0015 0.35054 554.0 20.0 478.3 8.8 490.2 7.9
09SFB02-76 337 2.07 0.613 0.016 0.0774 0.0019 0.80034 522.0 16.0 480.5 12.0 485.4 10.0
09SFB02-77 192 3.26 0.6859 0.013 0.08565 0.0014 0.56113 533.0 17.0 529.7 8.5 530.1 7.9
09SFB02-78 327 2.867 0.364 0.012 0.05031 0.0014 0.70356 316.0 17.0 316.4 8.6 315.9 9.5
09SFB02-79 241 4.52 0.661 0.014 0.0835 0.0017 0.46215 518.0 18.0 516.7 10.0 515.0 8.7
09SFB02-80 662 35.5 0.606 0.022 0.0772 0.002 0.53963 481.0 29.0 479.2 12.0 481.0 14.0
09SFB02-81 340 15.45 0.6034 0.013 0.0772 0.0017 0.68246 485.0 15.0 479.4 9.9 479.8 8.0
09SFB02-83 158 5.31 0.729 0.029 0.0831 0.0027 0.87152 718.0 26.0 514.0 16.0 554.0 17.0
09SFB02-84 174 5.62 7.39 0.42 0.33 0.013 0.94009 2475.0 30.0 1838.0 65.0 2153.0 52.0
09SFB02-85 189 2.18 0.843 0.014 0.10233 0.0014 0.39353 580.0 14.0 628.0 8.5 620.7 7.9
09SFB02-86 392.6 5.94 0.5576 0.012 0.07174 0.0013 0.61646 468.0 16.0 446.6 8.1 449.9 7.8
09SFB02-87 1207 5.42 0.2565 0.012 0.03472 0.0014 0.84654 355.0 19.0 220.0 8.7 231.7 9.6
09SFB02-88 778 1.965 0.5935 0.013 0.0741 0.0016 0.73247 521.0 19.0 460.8 9.3 472.9 8.3
09SFB02-89 336 3.52 0.657 0.02 0.083 0.0025 0.79781 508.0 20.0 514.0 15.0 513.0 12.0
Data for Wetherill Concordia Plot1 Ages
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Appendix 1. Uncorrected U/Pb Data
Sample U(ppm) U/Th 207Pb/235U 2σ 206Pb/238U 2σ Rho 207Pb/206Pb 2σ Abs 206Pb/238U 2σ Abs 207Pb/235U 2σ Abs
Data for Wetherill Concordia Plot1 Ages
09SFB02-90 92.1 1.69 0.617 0.016 0.0774 0.0015 0.49677 526.0 21.0 480.8 9.1 487.4 10.0
09SFB02-91 148.7 8.59 0.6 0.014 0.0762 0.0016 0.52599 514.0 26.0 473.5 9.4 476.9 8.8
09SFB02-92 241.7 3.36 0.633 0.014 0.0758 0.0019 0.34712 618.0 30.0 470.9 12.0 497.9 8.6
09SFB02-93 439.3 2.34 0.0384 0.0097 0.005773 0.0011 0.13009 214.0 42.0 37.1 6.8 38.2 9.5
09SFB02-94 545 0.989 0.766 0.015 0.0909 0.0018 0.70418 647.0 16.0 562.0 11.0 578.5 8.5
09SFB02-95 348 4.55 0.5302 0.012 0.06755 0.0014 0.29682 481.0 24.0 421.3 8.4 431.8 8.0
09SFB02-96 236.8 5.42 0.7041 0.013 0.08693 0.0014 0.67875 542.0 12.0 537.3 8.4 541.0 7.8
09SFB02-97 291 3.65 0.3403 0.013 0.04521 0.0014 0.74859 398.0 25.0 285.0 8.7 298.0 10.0
09SFB02-98 244.4 2.669 0.2603 0.011 0.03637 0.0011 0.27076 291.0 31.0 230.3 7.1 234.8 8.7
09SFB02-99 340 1.241 0.755 0.014 0.0923 0.0015 0.70625 593.0 12.0 570.2 8.6 571.6 8.4
09SFB02-100 94.6 2.73 0.3373 0.012 0.04701 0.0012 -0.11152 289.0 27.0 296.1 7.5 294.9 8.9
09SFB02-101 120 3.193 0.785 0.025 0.0955 0.0025 0.80825 613.0 20.0 588.0 15.0 587.0 14.0
09SFB02-102 197 3.173 0.341 0.011 0.04731 0.0013 0.44639 305.0 25.0 297.9 7.8 297.8 8.7
09SFB02-103 232 2.09 0.3087 0.01 0.04291 0.0012 0.4503 315.0 22.0 270.8 7.7 273.5 7.8
09SFB02-104 385 2.616 0.341 0.011 0.04716 0.0012 0.44983 315.0 18.0 297.1 7.5 297.8 8.0
09SFB02-105 109.3 2.36 3.85 0.19 0.244 0.01 0.96976 1868.0 17.0 1402.0 54.0 1597.0 40.0
09SFB02-106 121.3 1.453 1.779 0.022 0.1728 0.0025 0.69039 1056.0 12.0 1028.0 14.0 1037.2 8.0
09SFB02-107 129.2 5.1 0.585 0.014 0.07547 0.0013 0.35984 472.0 23.0 469.0 8.1 467.0 9.2
09SFB02-108 273 1.47 0.776 0.021 0.094 0.0022 0.82209 599.0 20.0 579.0 13.0 582.0 12.0
09SFB02-109 412.6 16.3 0.5638 0.013 0.0707 0.0015 0.76676 520.0 17.0 440.1 9.0 454.5 8.9
09SFB02-110 298 16.51 0.64 0.014 0.0743 0.0016 0.53519 704.0 18.0 462.2 9.8 501.8 9.0
09SFB02-111 543 5.25 0.3419 0.012 0.0466 0.0014 0.62646 315.0 25.0 293.6 8.5 298.4 8.8
09SFB02-112 585 2.044 0.3027 0.011 0.04016 0.0012 0.24336 374.0 26.0 253.8 7.3 268.4 8.4
09SFB02-113 849.4 3.684 0.319 0.01 0.04338 0.0012 0.59123 332.0 16.0 273.8 7.3 281.1 8.0
09SFB02-114 106 4.48 0.672 0.037 0.071 0.0027 0.8523 877.0 56.0 442.0 16.0 518.0 22.0
09SFB02-115 210 3.991 0.5496 0.013 0.07048 0.0014 0.4164 483.0 15.0 439.0 8.2 444.5 8.7
09SFB02-116 236 2.768 0.341 0.011 0.04707 0.0013 0.44844 317.0 23.0 296.5 8.0 297.8 8.6
09SFB02-117 224 4.59 3.9 0.44 0.206 0.018 0.99171 2118.0 59.0 1209.0 95.0 1563.0 95.0
09SFB02-118 211 4.81 0.5928 0.012 0.07543 0.0014 0.5358 490.0 14.0 468.7 8.3 473.0 7.6
09SFB02-119 210 4.69 3.6 0.23 0.224 0.011 0.9726 1906.0 27.0 1300.0 61.0 1551.0 52.0
09SFB02-120 425 6.2 0.521 0.015 0.0672 0.0018 0.80269 477.0 13.0 419.1 11.0 426.3 9.9
09SFB02-121 247.1 10.35 0.57 0.015 0.0721 0.0015 -0.03322 483.0 23.0 449.0 9.0 457.5 9.5
09SFB02-122 146.8 3.42 0.2995 0.012 0.04263 0.0012 0.20824 282.0 31.0 269.1 7.4 265.8 9.0
09SFB02-123 133 8.02 0.833 0.029 0.0895 0.0027 0.83267 866.0 22.0 552.0 16.0 615.0 16.0
09SFB02-124 191 1.389 0.854 0.031 0.1001 0.0034 0.8658 686.0 24.0 615.0 20.0 626.0 17.0
09SFB02-125 305 14.3 0.59 0.014 0.0731 0.0016 0.49981 531.0 21.0 455.0 9.4 470.5 8.9
09SFB02-126 290.4 1.69 4.98 0.16 0.2931 0.008 0.95431 1993.0 15.0 1656.0 40.0 1811.0 29.0
09SFB02-127 548 6.73 0.7101 0.013 0.0877 0.0016 0.73976 565.0 11.0 541.8 9.4 544.5 8.0
09SFB02-128 395 6.73 0.64 0.032 0.0803 0.003 0.92256 528.0 35.0 498.0 18.0 501.0 19.0
09SFB02-129 194.4 10.65 0.5882 0.013 0.07373 0.0013 0.20424 526.0 22.0 458.6 8.0 469.6 8.1
09SFB02-130 221 1.57 0.967 0.032 0.1107 0.003 0.85768 728.0 20.0 676.0 18.0 686.0 16.0
09SFB02-131 129.6 1.847 0.833 0.017 0.098 0.0016 0.19024 644.0 30.0 602.9 9.2 614.8 9.5
09SFB02-132 199 31.1 0.516 0.022 0.068 0.0028 0.91493 423.0 19.0 424.0 17.0 423.0 15.0
09SFB02-133 61.4 1.035 0.906 0.037 0.0997 0.0021 0.11596 876.0 94.0 612.0 13.0 653.0 19.0
09SFB02-134 206 3.85 1.116 0.03 0.1025 0.0021 0.85611 1164.0 21.0 629.0 12.0 760.0 14.0
09SFB02-135 144.4 7.33 1.148 0.022 0.128 0.0024 0.73366 768.0 13.0 776.0 14.0 775.6 10.0
09SFB02-136 146 3.51 0.666 0.017 0.0849 0.0019 0.57702 492.0 26.0 526.5 11.0 518.0 10.0
09SFB02-137 596 20.02 0.3153 0.011 0.04353 0.0013 0.60657 319.0 17.0 274.7 7.9 278.1 8.4
09SFB02-138 520 26.9 0.64 0.015 0.0812 0.0016 0.74092 497.0 13.0 503.5 9.8 501.9 9.2
09SFB02-139 365 8.6 0.527 0.022 0.0665 0.0022 0.8825 510.0 21.0 415.0 13.0 429.0 14.0
09SFB02-140 105.6 2.81 1.367 0.072 0.1433 0.0065 0.93095 905.0 25.0 862.0 37.0 869.0 32.0
09SFB02-141 152.8 9.36 5.739 0.089 0.3336 0.0054 0.80674 2014.0 13.0 1855.0 26.0 1936.0 14.0
09SFB02-142 105.2 2.567 0.9 0.017 0.1048 0.0018 0.50947 688.0 19.0 642.6 10.0 651.0 8.9
09SFB02-143 389.5 3.4 1.138 0.017 0.1254 0.0018 0.69273 803.0 12.0 761.6 10.0 771.1 8.3
09SFB02-144 161.4 5.85 4.52 0.41 0.222 0.017 0.98327 2303.0 31.0 1300.0 86.0 1730.0 77.0
09SFB02-145 321 2.108 1.169 0.016 0.1295 0.0021 0.64512 788.0 15.0 785.0 12.0 785.9 7.7
09SFB02-146 233 6.43 0.5834 0.012 0.0754 0.0015 0.61255 467.0 16.0 468.3 8.8 466.4 7.8
09SFB02-147 14.92 13.71 0.594 0.026 0.0732 0.0023 0.34087 546.0 40.0 455.0 14.0 471.0 16.0
09SFB02-148 135 4.74 4.07 0.29 0.254 0.014 0.97748 1882.0 35.0 1455.0 73.0 1641.0 60.0
09SFB02-149 503 10.6 0.753 0.057 0.0868 0.0055 0.97504 692.0 30.0 535.0 33.0 564.0 34.0
09SFB02-150 186 2.61 0.349 0.026 0.0471 0.0017 -0.087061 354.0 78.0 296.5 11.0 296.0 12.0
09SFB02-151 448 1.994 0.6279 0.013 0.0793 0.0016 0.74185 521.0 14.0 491.9 9.8 494.5 8.4
09SFB02-152 212.3 3.088 0.617 0.012 0.0783 0.0016 0.37987 507.0 17.0 486.0 9.6 487.8 7.8
09SFB02-153 480 2.05 0.89 0.016 0.1059 0.0016 0.6341 653.5 9.9 649.5 9.8 646.0 8.7
09SFB02-154 419.1 16.6 0.803 0.017 0.0956 0.0018 0.82455 637.0 11.0 589.7 11.0 599.3 9.3
09SFB02-155 353 11.8 0.567 0.027 0.0729 0.0032 0.94791 485.0 16.0 453.0 19.0 454.0 18.0
09SFB02-156 195 2.052 0.913 0.018 0.1051 0.0017 0.62479 691.0 22.0 644.0 10.0 659.0 9.5
09SFB02-157 843 15.5 0.3317 0.011 0.04335 0.0012 0.47222 457.0 23.0 273.5 7.6 290.8 8.4
09SFB02-158 363 5.14 0.763 0.015 0.0932 0.0015 0.6018 580.0 17.0 574.5 9.0 575.9 8.6
09SFB02-159 203 3.51 0.824 0.015 0.0991 0.0019 0.70846 624.0 14.0 609.2 11.0 610.0 8.4
09SFB02-160 285.3 1.58 0.891 0.018 0.1075 0.0024 0.59848 601.0 22.0 658.0 14.0 646.6 9.6
09SFB02-161 204 2.565 0.9 0.024 0.098 0.0025 0.68075 804.0 22.0 603.0 14.0 653.0 13.0
09SFB10b
09SFB10b-1 238 2.61 0.369 0.024 0.04903 0.0025 0.16301 392 45 308.5 15 317.8 16
09SFB10b-2 151 4.46 0.731 0.023 0.0894 0.0028 0.74161 587 17 551.6 16 556.6 13
09SFB10b-3 335 3.85 0.3648 0.02 0.04888 0.0025 0.59376 380 21 307.6 15 315.6 15
09SFB10b-4 666 3.24 0.4947 0.02 0.0637 0.0025 0.64549 477 17 398 15 408.7 13
09SFB10b-5 421 12.06 0.4917 0.02 0.0626 0.0025 0.57828 463 20 391.6 15 405.8 14
09SFB10b-6 942 9.72 0.3603 0.019 0.04897 0.0024 0.57465 347 18 308.2 15 312.8 15
09SFB10b-7 299 3.31 2.416 0.073 0.1994 0.0052 0.86069 1391 20 1172 28 1249 21
09SFB10b-8 106 2.66 0.649 0.033 0.0801 0.0036 0.86886 585 19 496 22 506 21
09SFB10b-9 870 2.715 0.0428 0.019 0.00588 0.0023 0.079773 328 67 37.77 15 42.5 18
09SFB10b-10 442 13.1 0.4417 0.021 0.0571 0.0025 0.73907 465 20 357.9 15 371.2 14
09SFB10b-11 313 1.244 0.4302 0.021 0.05466 0.0024 0.51016 484 30 343 15 363 15
09SFB10b-12 780 19.9 0.3791 0.019 0.05084 0.0024 0.77788 384 12 319.6 15 326.2 14
09SFB10b-13 70.6 2.918 2.645 0.047 0.2146 0.0042 0.51605 1391 18 1259 22 1312 13
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Appendix 1. Uncorrected U/Pb Data
Sample U(ppm) U/Th 207Pb/235U 2σ 206Pb/238U 2σ Rho 207Pb/206Pb 2σ Abs 206Pb/238U 2σ Abs 207Pb/235U 2σ Abs
Data for Wetherill Concordia Plot1 Ages
09SFB10b-14 75.3 1.192 3.93 0.13 0.2299 0.0064 0.91845 2005 14 1336 34 1613 27
09SFB10b-15 62.1 2.72 1.39 0.056 0.0966 0.0027 0.30917 1710 59 594.2 16 881 23
09SFB10b-16 1119 7.38 0.432 0.023 0.0476 0.003 0.28466 828 87 299 19 365 17
09SFB10b-17 1924 3.7 0.349 0.026 0.04093 0.0024 0.87648 646 65 258.6 15 303 19
09SFB10b-18 68.5 3.4 0.776 0.032 0.0945 0.0037 0.77349 608 27 582 22 583 18
09SFB10b-19 290 7.4 0.545 0.029 0.0704 0.0033 0.91523 467 19 438 20 440 19
09SFB10b-20 440 2.574 0.534 0.025 0.0634 0.0027 0.81803 634 24 396.2 17 433 16
09SFB10b-21 298 6.2 0.553 0.024 0.0685 0.0033 0.7314 584 30 427 20 447 16
09SFB10b-22 1050 1.462 0.55 0.039 0.0393 0.0032 0.79186 1680 77 248 20 443 25
09SFB10b-23 393.4 1.75 0.5423 0.02 0.06981 0.0024 0.33152 474 24 435 15 439.7 13
09SFB10b-24 78.4 1.539 11 0.2 0.4515 0.0076 0.75857 2611 16 2401 34 2521 17
09SFB10b-25 94 1.554 0.499 0.029 0.0533 0.0026 -0.31748 850 120 335 16 409 20
09SFB10b-26 559.7 2.258 0.4149 0.02 0.0546 0.0026 0.72388 426 27 342.6 16 353.6 15
09SFB10b-27 230.8 1.437 1.031 0.034 0.1101 0.0032 0.64964 868 35 673 18 718 17
09SFB10b-28 724 3.57 0.695 0.03 0.0656 0.0033 -0.43914 1100 130 409 20 534 18
09SFB10b-29 96.6 2.73 1.459 0.037 0.1405 0.0039 0.86197 1045 17 847 22 912 16
09SFB10b-30 83.7 1.151 7.15 0.52 0.248 0.017 0.9809 2911 19 1429 89 2108 61
09SFB10b-31 209 2.81 2.08 0.18 0.18 0.012 0.9473 1234 44 1063 66 1127 62
09SFB10b-32 198 1.268 0.664 0.022 0.0814 0.0025 0.54278 550 20 504.4 15 516.4 14
09SFB10b-33 149.1 2.107 0.627 0.021 0.0772 0.0025 0.6113 566 19 479.4 15 495 13
09SFB10b-34 217 3.039 3.46 0.1 0.2558 0.0058 0.60387 1572 28 1475 30 1515 22
09SFB10b-35 379 2.53 0.654 0.04 0.0735 0.003 0.63297 815 79 457 18 508 24
09SFB10b-36 276 5.35 0.506 0.021 0.0607 0.0025 0.10932 622 50 379.8 15 415.3 14
09SFB10b-37 714 15.2 0.476 0.029 0.0636 0.0032 0.75752 411 40 397 19 394 19
09SFB10b-38 155 2.769 0.646 0.023 0.0792 0.0029 0.58266 555 27 491 17 506.4 15
09SFB10b-39 528 5.67 0.806 0.052 0.0835 0.0031 0.82819 868 82 517 18 594 29
09SFB10b-40 326 7.18 0.545 0.022 0.063 0.0027 0.44092 718 41 394 16 441.6 15
09SFB10b-41 359 2.36 0.945 0.027 0.1085 0.003 0.85237 709 14 664 18 676 14
09SFB10b-42 538 3.26 10.8 0.79 0.244 0.018 0.82619 3644 74 1395 96 2485 66
09SFB10b-43 280.4 3.82 5.43 0.76 0.17 0.0071 0.97166 2920 150 1011 39 1800 100
09SFB10b-44 172.8 0.769 0.2963 0.02 0.03853 0.0024 0.53784 474 28 243.6 15 264.1 15
09SFB10b-45 688 1.96 0.58 0.022 0.0685 0.0026 0.76217 633 20 426.8 16 464.2 14
09SFB10b-46 273.8 1.269 0.538 0.022 0.0669 0.0025 0.51591 538 35 417.5 15 436.6 14
09SFB10b-47 230 2 0.774 0.032 0.0922 0.003 0.80223 617 34 570 18 580 18
09SFB10b-48 112 1.47 1.28 0.16 0.1179 0.0083 0.70084 1020 100 716 48 804 65
09SFB10b-49 330 1.79 0.632 0.029 0.0735 0.0042 0.91015 663 34 460 25 496 18
09SFB10b-50 158.4 2.151 0.812 0.025 0.0945 0.0029 0.6636 688 22 582 17 603.1 14
09SFB10b-51 452 7.88 0.3557 0.02 0.0468 0.0025 0.73877 397 21 294.6 15 308.7 15
09SFB10b-52 237.2 1.776 2.545 0.04 0.2075 0.0041 0.74269 1401 15 1218 22 1286 12
09SFB10b-53 270 2.9 1.9 0.4 0.109 0.0073 0.89649 1730 240 665 42 980 120
09SFB10b-54 62 9.7 1.634 0.053 0.1537 0.0039 0.44409 1116 41 921 22 987 20
09SFB10b-55 774 116.9 0.5517 0.02 0.0711 0.0025 0.72522 480 16 442.8 15 445.8 13
09SFB10b-56 244 10.2 0.689 0.048 0.085 0.0055 0.96877 573 23 525 33 530 29
09SFB10b-57 218 4.74 0.568 0.021 0.0713 0.0025 0.38584 530 24 443.8 15 457.8 14
09SFB10b-58 246 2.72 1.32 0.1 0.1364 0.0048 0.52631 918 85 823 28 846 43
09SFB10b-59 396 1.916 0.731 0.029 0.0774 0.0043 0.87114 916 56 480 26 556 17
09SFB10b-60 134.8 0.879 0.993 0.033 0.1102 0.0042 0.73657 765 29 674 24 699 17
09SFB10b-61 218 4.6 0.627 0.05 0.0741 0.0046 0.86917 673 56 460 28 488 31
09SFB10b-62 277 2.074 0.4253 0.019 0.05545 0.0023 0.58664 437 17 347.9 14 359.7 14
09SFB10b-63 2832 118 0.513 0.021 0.0667 0.0026 0.69102 475 15 416 16 421.4 13
09SFB10b-64 166.5 4.93 1.102 0.035 0.1229 0.0033 0.55763 790 19 747 19 753 17
09SFB10b-65 74.8 4.05 0.688 0.026 0.0879 0.0031 0.68596 479 27 543 18 531 16
09SFB10b-66 92.8 1.92 3.39 0.33 0.224 0.018 0.97657 1779 40 1294 92 1473 74
09SFB10b-67 791 2.26 0.612 0.028 0.0612 0.0047 0.82482 1016 86 382 28 483 17
09SFB10b-68 461 1.62 0.667 0.047 0.0806 0.0055 0.96823 633 20 499 33 517 29
09SFB10b-69 146.4 1.79 3.177 0.055 0.2412 0.0046 0.61893 1550 18 1392 24 1450 13
09SFB10b-70 88.3 3.02 0.384 0.022 0.05083 0.0024 0.61629 411 34 319.6 15 329.4 16
09SFB10b-71 433 5.95 0.5355 0.02 0.0694 0.0024 0.65336 439 17 432.3 15 435.2 13
09SFB10b-72 483 11.36 0.468 0.021 0.0594 0.0026 0.8235 519 16 371.8 16 390.5 14
09SFB10b-73 304 1.973 1.21 0.19 0.0819 0.0044 0.86016 1530 230 507 26 775 89
09SFB10b-74 88.5 1.359 10.55 0.24 0.466 0.0097 0.61397 2492 19 2472 41 2487 23
09SFB10b-75 123.2 1.297 0.812 0.025 0.0934 0.0029 0.40086 743 41 576 17 602.7 14
09SFB10b-76 532 9.18 0.701 0.058 0.0684 0.0027 -0.24759 1070 180 426.2 16 533 33
09SFB10b-77 307 4.18 0.697 0.021 0.0863 0.0027 0.67793 556 16 533.5 16 537.8 13
09SFB10b-78 361.3 0.991 0.836 0.022 0.099 0.003 0.61844 653 21 608 17 616.4 12
09SFB10b-79 129.6 0.962 0.812 0.044 0.0906 0.0031 0.65825 780 58 559 19 601 22
09SFB10b-80 172.8 1.608 5.76 0.16 0.3425 0.0094 0.80189 2000 20 1898 45 1939 24
09SFB10b-81 268 3.47 0.426 0.025 0.0475 0.0024 0.33204 827 85 299.1 15 359 18
09SFB10b-82 364.2 5.1 0.582 0.026 0.071 0.0032 0.87961 556 23 442 19 465 17
09SFB10b-83 377 1.238 0.3841 0.019 0.05246 0.0024 0.53252 338 21 329.6 15 330.6 14
09SFB10b-84 148.8 5.3 0.778 0.023 0.0935 0.0029 0.66898 639 25 576 17 585.7 14
09SFB10b-85 744 8.8 0.545 0.031 0.0701 0.0035 0.96711 465 20 436 21 439 20
09SFB10b-86 424 3.27 0.618 0.038 0.0639 0.0037 0.92193 943 29 399 22 487 24
09SFB10b-87 263.4 1.93 2 0.13 0.1565 0.0075 0.95891 1452 39 941 43 1111 44
09SFB10b-88 401.2 1.813 0.3667 0.02 0.04888 0.0024 0.60234 389 21 307.6 15 317 15
09SFB10b-89 103.4 2.014 1.079 0.028 0.1204 0.003 0.53757 796 22 732 17 744 14
09SFB10b-90 257.7 3.73 0.73 0.021 0.0888 0.0026 0.55416 590 17 549.4 15 556.1 12
09SFB10b-91 222 7.32 0.764 0.029 0.0928 0.0029 0.63496 604 30 572 17 575 16
09SFB10b-92 483 21.6 0.3871 0.02 0.05183 0.0024 0.71538 377 20 325.7 15 332 14
09SFB10b-93 743 4.28 0.5067 0.02 0.0621 0.0024 0.53421 567 33 388.4 15 416 13
09SFB10b-94 650 3.485 1.275 0.035 0.1316 0.0036 0.81116 944 18 796 20 833 16
09SFB10b-95 252 2.68 1.82 0.033 0.1766 0.0034 0.54805 1059 17 1048 19 1053.2 12
09SFB10b-96 221 4.78 8.51 0.29 0.429 0.01 0.83343 2265 31 2308 49 2295 32
09SFB10b-97 171 2.76 1.417 0.083 0.1484 0.0067 0.95569 940 29 890 38 890 36
09SFB10b-98 294 1.318 0.801 0.022 0.0942 0.0026 0.56023 654 17 581.2 15 596.7 12
09SFB10b-99 377 4.37 0.548 0.02 0.0709 0.0025 0.59948 473 18 441.7 15 443.4 13
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Appendix 1. Uncorrected U/Pb Data
Sample U(ppm) U/Th 207Pb/235U 2σ 206Pb/238U 2σ Rho 207Pb/206Pb 2σ Abs 206Pb/238U 2σ Abs 207Pb/235U 2σ Abs
Data for Wetherill Concordia Plot1 Ages
09SFB10b-100 208 4.06 0.537 0.025 0.0576 0.0027 0.64912 830 28 361 16 435 17
09SFB10b-101 218 2.81 0.416 0.023 0.0527 0.0025 0.57631 449 43 331.1 15 352.7 16
09SFB10b-102 473 8 0.565 0.043 0.0698 0.003 0.81878 508 45 435 18 451 25
09SFB10b-103 314 6.39 0.58 0.049 0.0729 0.0026 0.67086 472 58 453.4 16 451 16
09SFB10b-104 402 4.47 9.18 0.48 0.386 0.015 0.81144 2546 37 2099 72 2341 47
09SFB10b-105 455 0.667 0.721 0.032 0.0874 0.0034 0.8859 654 26 540 20 552 18
09SFB10b-106 367 0.872 0.3719 0.02 0.04988 0.0023 0.65089 378 25 313.8 14 320.9 15
09SFB10b-107 114.9 3.64 0.581 0.033 0.0545 0.0026 0.25032 1129 89 342.3 16 463 21
09SFB10b-108 149.1 3.23 5.09 0.14 0.1021 0.0033 0.84913 3763 13 626 19 1832 23
09SFB10b-109 70.4 3.43 0.939 0.065 0.0777 0.0028 0.31486 1340 120 482.1 17 672 35
09SFB10b-110 235 9.47 0.553 0.024 0.0677 0.0028 0.76492 583 25 422 17 446 16
09SFB10b-111 392 8.62 0.583 0.021 0.0728 0.0025 0.72826 549 18 452.8 15 467.2 13
09SFB10b-112 274 2.5 3.061 0.094 0.2148 0.0066 0.84979 1668 22 1257 36 1418 24
09SFB10b-113 248 20.2 0.475 0.021 0.0613 0.0025 0.67154 460 20 383.6 15 394.5 14
09SFB10b-114 106.4 1.383 0.74 0.026 0.0891 0.0027 0.58303 599 23 551.5 16 563 15
09SFB10b-115 313 2.278 0.3364 0.019 0.04556 0.0024 0.58531 345 20 287.2 15 294.3 15
09SFB10b-116 596 5.35 0.412 0.023 0.052 0.0027 0.8705 506 22 326.8 17 349 17
09SFB10b-117 386 5.02 0.3842 0.02 0.05055 0.0024 0.62917 409 18 317.9 15 329.9 14
09SFB10b-118 442 2.34 0.666 0.022 0.083 0.0027 0.70253 543 20 513.8 16 517.8 14
09SFB10b-119 516 10.51 0.489 0.021 0.0628 0.0027 0.74047 489 25 392.3 16 404.3 14
09SFB10b-120 92.7 2.89 1.177 0.028 0.1268 0.0031 0.5677 823 20 769 18 789 13
09SFB10b-121 187 3.37 0.3977 0.021 0.04927 0.0024 0.49571 555 26 310 15 339.6 15
09SFB10b-122 119 4.22 1.832 0.035 0.1728 0.0038 0.57736 1132 19 1027 21 1056 12
09SFB10b-123 78.6 1.134 0.776 0.034 0.0894 0.0034 0.75189 698 34 552 20 581 19
09SFB10b-124 543 2.66 0.3616 0.019 0.04814 0.0024 0.60165 379 22 303.1 15 313.3 14
09SFB10b-125 472 25.9 0.59 0.024 0.0723 0.0028 0.77794 556 23 449.7 17 470.3 15
09SFB10b-126 727 85 0.463 0.021 0.0603 0.0026 0.72826 423 21 377.4 16 385.8 15
09SFB10b-127 527 7.3 0.653 0.033 0.08 0.0035 0.9149 556 27 496 21 512 20
09SFB10b-128 225 3.6 0.56 0.021 0.07238 0.0024 0.44207 446 22 451.3 15 450.8 14
09SFB10b-129 333 5.3 0.702 0.03 0.0808 0.0027 0.75411 707 42 500.7 16 538 18
09SFB10b-130 195 10.26 0.632 0.024 0.0788 0.0027 0.69066 544 19 488.7 16 496.9 15
09SFB10b-131 1355 3.35 0.2804 0.019 0.03854 0.0023 0.58664 312 22 243.7 14 251.4 15
09SFB10b-132 349.9 3.692 0.6157 0.021 0.0758 0.0025 0.55147 561 18 470.8 15 486.8 13
09SFB10b-133 527.9 15.03 0.51 0.027 0.0631 0.0028 0.8501 557 43 394.4 17 418 18
09SFB10b-134 213.8 5.32 0.583 0.021 0.0716 0.0025 0.35353 567 27 445.7 15 466.2 14
09SFB10b-135 1330 14.62 0.515 0.036 0.0637 0.0044 0.95196 551 33 397 27 418 25
09SFB10b-136 244.5 8.64 1.837 0.057 0.1259 0.0034 0.79357 1726 32 764 19 1059 20
09SFB10b-137 479 7.37 0.5234 0.021 0.0669 0.0025 0.72503 485 15 417.3 15 427.9 14
09SFB10b-138 231 3.11 0.606 0.022 0.0743 0.0026 0.69672 573 20 461.8 16 480.4 14
09SFB10b-139 372 2.84 0.532 0.029 0.0621 0.0029 0.76001 713 38 388 17 431 19
09SFB10b-140 329 7.8 0.589 0.024 0.0675 0.0026 0.35054 699 45 421.1 16 472 16
09SFB10b-141 74.8 1.422 8.06 0.2 0.3617 0.0073 0.83994 2480 13 1989 35 2238 22
09SFB10b-142 692 1.3 2.639 0.066 0.16 0.0038 0.8816 1935 18 959 20 1309 19
09SFB10b-143 549.5 1.84 0.3931 0.019 0.05131 0.0024 0.50484 433 19 322.5 14 336.5 14
09SFB10b-144 130.4 1.825 0.594 0.022 0.0738 0.0025 0.44339 560 23 459.2 15 473.3 14
09SFB10b-145 328 71.1 0.426 0.021 0.05646 0.0025 0.55853 409 24 354 15 361.5 15
09SFB10b-146 528 11.1 0.4885 0.02 0.0629 0.0025 0.37388 480 29 393.9 15 404.5 13
09SFB10b-147 453 6.8 0.726 0.04 0.0799 0.003 0.64294 746 56 495 18 551 23
09SFB11*
09SFB11-1 - - 0.40239 9.6 0.04229 7.2 0.75 899 137.9 248.9 17.6 323.0 26.9
09SFB11-2 - - 0.58645 2 0.07209 1.7 0.85 567 24.1 437.9 7.2 459.2 7.4
09SFB11-3 - - 0.32959 1.9 0.04596 1.5 0.79 286 27.6 286.2 4.2 286.2 4.7
09SFB11-4 - - 0.30935 2.2 0.04151 1.8 0.82 373 27.2 266.4 4.7 277.6 5.4
09SFB11-5 - - 0.51932 5.8 0.05705 1.7 0.29 807 119.5 359.1 5.9 426.2 20.4
09SFB11-6 - - 0.3262 3.7 0.04303 3 0.81 411.3 49.9 269.3 7.9 284.5 9.2
09SFB11-7 - - 0.56375 2.5 0.06943 2 0.8 563.2 33 432.1 8.4 453.4 9.2
09SFB11-8 - - 0.03264 24.1 0.00438 24.1 1 373.3 27.2 27.8 6.7 32.2 7.7
09SFB11-9 - - 0.57422 3.6 0.07388 2.4 0.67 466.9 60.9 460.8 10.7 461.8 13.4
09SFB11-10 - - 0.5114 2.3 0.06602 1.9 0.83 459.4 29.1 417.6 7.7 424.0 8.0
09SFB11-11 - - 0.34331 2.1 0.04698 1.6 0.76 328.8 29.7 300.2 4.7 303.5 5.5
09SFB11-12 - - 0.57718 1.8 0.07168 1.3 0.72 544.8 26.4 447.4 5.6 463.6 6.7
09SFB11-13 - - 0.31056 3.6 0.0409 3.2 0.89 415.2 38.5 260.4 8.2 276.5 8.8
09SFB11-15 - - 0.45212 3.4 0.0568 3.1 0.91 519.4 28.8 352.2 10.6 375.1 10.7
09SFB11-16 - - 0.26383 2.5 0.03449 2 0.8 431.7 33.8 218.1 4.3 237.3 5.3
09SFB11-17 - - 0.27221 2.3 0.03695 1.9 0.83 347 29.7 237.5 4.4 247.9 5.1
09SFB11-18 - - 0.52228 3.9 0.05056 1.5 0.38 1066.5 74.1 317.0 4.6 425.6 13.7
09SFB11-19 - - 0.35419 2.2 0.04816 1.8 0.82 343.5 29.7 304.2 5.4 308.8 5.9
09SFB11-20 - - 0.94058 2.8 0.11398 1.4 0.5 598.1 52.9 712.6 9.5 685.6 14.1
09SFB11-21 - - 0.32356 2.3 0.04481 1.7 0.74 301.7 34.5 289.3 4.8 290.6 5.8
09SFB11-22 - - 0.70514 2.1 0.08845 1.7 0.81 523 26.5 546.6 8.9 542.0 8.9
09SFB11-23 - - 27.06053 21.1 0.24114 21 1 1392.6 268.5 3385.6 231.0
09SFB11-24 - - 0.25555 6.8 0.03115 6.6 0.97 585.6 39.6 205.8 13.4 239.6 14.6
09SFB11-25 - - 1.74155 3.5 0.0579 2.2 0.63 2967.2 44.3 365.2 7.8 1028.4 22.9
09SFB11-26 - - 0.18237 4.2 0.02164 4 0.95 643.6 28.2 152.1 6.0 186.2 7.2
09SFB11-27 - - 0.28646 2.8 0.03946 2.4 0.86 313.7 34.4 251.3 5.9 257.5 6.4
09SFB11-28 - - 0.20166 5.7 0.02561 4.4 0.77 495.7 83.7 169.2 7.4 193.1 10.1
09SFB11-29 - - 0.53148 2.7 0.06486 2.1 0.78 582.9 37.4 397.8 8.1 426.2 9.4
09SFB11-30 - - 0.78667 2 0.09401 1.7 0.85 628.3 21.7 585.4 9.5 594.3 9.0
09SFB11-31 - - 0.72687 2.1 0.08872 1.6 0.76 582.5 28.5 548.8 8.4 555.4 9.0
09SFB11-32 - - 0.372 2.8 0.04711 1.8 0.64 502.1 49.2 295.7 5.2 320.2 7.7
09SFB11-33 - - 4.9458 3.9 0.04709 3.1 0.79 300.5 9.1 1821.3 33.6
09SFB11-34 - - 0.33519 2.8 0.04567 1.9 0.68 338.5 48.3 291.2 5.4 296.5 7.2
09SFB11-35 - - 0.84112 2 0.10303 1.8 0.9 575 19.7 610.9 10.5 603.3 9.1
09SFB11-36 - - 0.4868 3.7 0.05857 3 0.81 613.5 46 358.3 10.5 394.6 12.2
09SFB11-37 - - 0.40866 2 0.05325 1.7 0.85 438.7 22.4 325.9 5.4 340.1 5.8
09SFB11-38 - - 0.26145 3.3 0.02967 2.6 0.79 738.7 42.9 186.8 4.8 234.0 6.9
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Appendix 1. Uncorrected U/Pb Data
Sample U(ppm) U/Th 207Pb/235U 2σ 206Pb/238U 2σ Rho 207Pb/206Pb 2σ Abs 206Pb/238U 2σ Abs 207Pb/235U 2σ Abs
Data for Wetherill Concordia Plot1 Ages
09SFB11-39 - - 0.21139 3 0.02256 2.2 0.73 867.2 44.1 145.0 3.2 196.2 5.4
09SFB11-40 - - 0.24071 4.3 0.02952 3.2 0.74 572.3 64.3 180.6 5.7 211.6 8.2
09SFB11-41 - - 0.34802 2.3 0.04816 1.8 0.78 303.4 32.3 300.2 5.3 300.6 6.0
09SFB11-42 - - 0.32287 2.3 0.04468 1.7 0.74 303.4 36.9 283.3 4.7 285.5 5.7
09SFB11-43 - - 0.55658 1.7 0.07193 1.3 0.76 457.3 24.6 455.8 5.7 456.0 6.3
09SFB11-44 - - 0.35074 2.3 0.04769 1.7 0.74 343.3 36.6 301.8 5.0 306.6 6.1
09SFB11-45 - - 0.38627 2 0.05267 1.4 0.7 336.9 32 329.1 4.5 330.1 5.7
09SFB11-46 - - 0.37197 4.4 0.05123 2 0.45 314.1 91.2 320.8 6.3 320.0 12.1
09SFB11-47 - - 2.39222 1.8 0.16044 1.6 0.89 1768.3 14.7 968.6 14.4 1247.8 13.0
09SFB11-48 - - 0.49702 2.2 0.06502 1.7 0.77 430.1 31.5 402.8 6.6 406.9 7.4
09SFB11-49 - - 0.34259 3.2 0.04834 1.8 0.56 259 63.2 304.2 5.3 299.0 8.3
09SFB11-50 - - 0.31751 2.2 0.04327 1.6 0.73 338.1 34.4 270.3 4.2 277.4 5.4
09SFB11-51 - - 0.68433 7.1 0.02113 3.7 0.52 3085.7 100.8 134.3 4.9 528.0 29.7
09SFB11-52 - - 0.30986 4.2 0.03996 3.9 0.93 461.9 33.6 243.6 9.3 265.3 9.9
09SFB11-53 - - 0.34352 1.9 0.0459 1.2 0.63 382.6 34.1 288.5 3.4 299.1 4.9
09SFB11-54 - - 0.33021 2.4 0.04603 1.7 0.71 286.9 39.4 293.0 4.9 292.4 6.1
09SFB11-55 - - 0.48043 5.6 0.05941 2.5 0.45 554.2 113 366.4 8.9 393.2 18.4
09SFB11-56 - - 2.43265 3.7 0.20645 2.6 0.7 1326 53.2 1266.4 30.0 1288.7 27.4
09SFB11-57 - - 0.72216 3 0.08011 2.5 0.83 786.6 36.1 481.5 11.6 538.2 12.6
09SFB11-58 - - 1.1481 5.8 0.11796 5.1 0.88 945.7 58.4 655.6 31.9 724.9 30.5
09SFB11-59 - - 0.29314 2.8 0.04083 2.4 0.86 288.5 32.3 258.2 6.1 261.2 6.5
09SFB11-60 - - 0.67782 2.1 0.08492 1.3 0.62 525.5 37.7 524.3 6.5 524.5 8.6
09SFB11-61 - - 0.36399 2.3 0.04916 1.7 0.74 358.6 36.6 307.0 5.1 313.1 6.2
09SFB11-62 - - 0.68734 1.9 0.08586 1.5 0.79 531.9 26.5 529.5 7.6 529.9 7.9
09SFB11-63 - - 0.50228 2.2 0.06661 1.8 0.82 399.6 27.1 412.9 7.2 410.9 7.5
09SFB11-64 - - 0.51497 3 0.06148 2.7 0.9 630.3 30.4 387.4 10.2 424.4 10.5
09SFB11-65 - - 0.33876 2 0.04687 1.6 0.8 303.7 27.6 293.8 4.6 294.9 5.1
09SFB11-66 - - 0.74223 2 0.09124 1.6 0.8 567.3 26.3 563.4 8.6 564.2 8.7
09SFB11-67 - - 0.32862 2 0.04551 1.7 0.85 301.9 25.3 284.2 4.7 286.1 5.0
09SFB11-68 - - 0.32452 2.5 0.04162 1.6 0.64 474.1 42.6 259.7 4.1 282.3 6.2
09SFB11-69 - - 0.33471 2 0.04623 1.6 0.8 307.9 27.5 294.4 4.6 296.0 5.1
09SFB11-70 - - 0.39688 5.4 0.04897 5.1 0.94 559 39.7 298.1 14.9 329.7 15.3
09SFB11-71 - - 0.53221 2.5 0.06856 1.9 0.76 464.2 35.9 427.1 7.9 432.9 8.9
09SFB11-72 - - 0.34129 2.1 0.04665 1.5 0.71 331.5 34.3 296.6 4.3 300.6 5.5
09SFB11-73 - - 0.42914 2.6 0.05714 1.9 0.73 390.8 41 365.7 6.8 369.1 8.1
09SFB11-74 - - 0.54191 2.8 0.06475 1.9 0.68 628.7 43.7 402.8 7.4 438.2 10.0
09SFB11-75 - - 0.34479 2.1 0.04775 1.8 0.86 301.7 25.3 301.2 5.3 301.2 5.5
09SFB11-76 - - 0.39746 4.2 0.05179 2.7 0.64 439 72.8 322.6 8.5 337.2 12.1
09SFB11-77 - - 0.55401 2.1 0.06971 1.6 0.76 516 28.8 432.8 6.7 446.2 7.6
09SFB11-78 - - 0.68143 2.1 0.08521 1.7 0.81 529.6 26.5 541.5 8.8 539.2 8.8
09SFB11-79 - - 1.19771 3.7 0.04753 2.4 0.65 2678.2 47.1 299.5 7.0 799.8 20.7
09SFB11-80 - - 0.4305 2.3 0.05533 1.9 0.83 469.5 29.1 336.3 6.2 353.7 6.9
09SFB11-81 - - 0.77131 2.2 0.0903 1.5 0.68 672.4 34.6 558.2 8.0 581.2 9.8
09SFB11-82 - - 0.35233 2.8 0.04559 2 0.71 454.4 42.7 286.3 5.6 305.4 7.4
09SFB11-83 - - 0.39874 2.8 0.0507 2.5 0.89 493.2 29 319.3 7.8 341.2 8.1
09SFB11-84 - - 0.58213 1.9 0.07441 1.5 0.79 481.5 26.7 454.8 6.6 459.2 7.0
09SFB11-85 - - 0.16159 4.9 0.02243 4.8 0.98 296.6 27.6 130.6 6.2 139.6 6.4
09SFB11-86 - - 0.32686 2.4 0.04436 1.8 0.75 347.4 36.6 284.0 5.0 291.0 6.1
09SFB11-87 - - 0.75165 3.1 0.09207 1.3 0.42 574.9 62.1 541.0 6.7 547.5 13.2
09SFB11-88 - - 0.41371 1.7 0.05656 1.1 0.65 331.2 29.8 354.1 3.8 351.0 5.1
09SFB11-89 - - 0.56642 2 0.07235 1.7 0.85 482.9 24.4 454.4 7.5 459.1 7.4
09SFB11-90 - - 1.61459 2.7 0.15204 2.1 0.78 1121.7 34.3 918.6 18.0 980.4 17.1
09SFB11-91 - - 0.78603 2.3 0.09155 1.7 0.74 683.5 32.4 564.7 9.2 588.9 10.3
09SFB11-92 - - 0.68056 3.2 0.08519 2.8 0.87 527.4 33.2 532.3 14.3 531.4 13.3
09SFB11-93 - - 0.36097 2.6 0.04712 2 0.77 435 36 303.0 5.9 318.7 7.1
09SFB11-94 - - 0.17921 3 0.02406 2.4 0.8 372 41.1 148.3 3.5 162.3 4.5
09SFB11-95 - - 0.55142 1.8 0.06993 1.4 0.78 499.1 26.7 434.7 5.9 445.1 6.5
09SFB11-96 - - 0.59727 2.8 0.07372 2 0.71 558.1 42 456.0 8.8 473.3 10.6
09SFB11-97 - - 4.74802 2 0.29503 1.7 0.85 1906.6 18.1 1705.5 25.5 1797.7 17.0
09SFB11-98 - - 0.61492 2.1 0.07493 1.6 0.76 586.4 30.7 462.8 7.1 484.1 8.1
09SFB11-99 - - 0.32888 1.9 0.04509 1.5 0.79 324.5 25.2 285.2 4.2 289.5 4.8
09SFB11-100 - - 0.5584 2.3 0.06979 1.7 0.74 531 35.4 435.3 7.2 450.9 8.4
09SFB11-101 - - 0.33105 2.2 0.04569 1.6 0.73 309.3 34.5 288.2 4.5 290.6 5.6
09SFB11-103 - - 0.30971 2.5 0.04281 1.8 0.72 305.8 39.2 268.7 4.7 272.5 6.0
09SFB11-104 - - 0.41298 3 0.05264 2.6 0.87 487.7 33.5 348.2 8.8 367.0 9.3
09SFB11-105 - - 0.35869 1.9 0.04742 1.4 0.74 406.4 29.4 301.5 4.1 313.8 5.1
09SFB11-106 - - 0.58303 2.1 0.07016 1.7 0.81 613.3 28.3 447.4 7.4 475.5 8.0
09SFB11-107 - - 0.71528 2.3 0.08639 1.6 0.7 605.4 37.2 530.3 8.2 544.7 9.7
09SFB11-108 - - 0.33759 2.1 0.04639 1.3 0.62 319.5 39.1 289.0 3.7 292.4 5.3
09SFB11-109 - - 1.23606 12.7 0.02296 9.1 0.72 3872.8 141.2 137.0 12.3 780.1 71.6
09SFB11-110 - - 0.43346 2.3 0.05634 2 0.87 444.6 24.6 355.6 6.9 367.7 7.1
09SFB11-111 - - 0.33762 2.4 0.04699 1.4 0.58 290.3 44 296.4 4.1 295.7 6.2
09SFB11-112 - - 0.38106 2.1 0.05162 1.5 0.71 351.9 32 327.7 4.8 330.7 5.9
09SFB11-113 - - 0.67202 3.1 0.08472 1.9 0.61 512.1 53.6 511.2 9.3 511.4 12.5
09SFB11-114 - - 0.53399 4.2 0.06651 2.6 0.62 538.6 73.9 430.7 10.8 448.1 15.3
09SFB11-115 - - 0.48365 1.8 0.06301 1.5 0.83 439.3 22.4 389.6 5.7 396.8 5.9
09SFB11-116 - - 0.36041 2.2 0.0475 1.6 0.73 413.5 33.9 298.4 4.7 311.9 5.9
09SFB11-117 - - 0.41686 1.9 0.05666 1.5 0.79 344.1 25.1 359.7 5.2 357.6 5.7
09SFB11-118 - - 0.35037 2.1 0.04791 1.5 0.71 330.5 32.1 305.0 4.5 308.0 5.6
09SFB11-119 - - 0.33715 1.6 0.04716 1.3 0.81 278.7 20.8 294.3 3.7 292.6 4.1
09SFB11-120 - - 1.85181 16.4 0.01713 16.4 1 55.8 9.1 672.8 84.1
09SFB11-121 - - 0.0335 4.3 0.00486 2.5 0.58 194.8 83.5 30.6 0.8 32.8 1.4
09SFB11-122 - - 0.44222 2.9 0.05491 2.5 0.86 545.2 33.1 327.8 8.0 356.2 8.7
09SFB11-123 - - 0.32058 1.8 0.04455 1.4 0.78 294 27.6 281.5 3.9 282.9 4.5
09SFB11-124 - - 0.37884 1.7 0.05193 1.4 0.82 325.2 22.9 328.2 4.5 327.8 4.8
09SFB11-125 - - 0.56144 2.6 0.07193 2.1 0.81 476.3 35.8 455.0 9.2 458.6 9.6
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Data for Wetherill Concordia Plot1 Ages
09SFB11-126 - - 0.56173 1.4 0.07244 1.2 0.86 461.7 17.8 450.3 5.2 452.1 5.1
09SFB11-127 - - 0.75527 3.2 0.0661 1.5 0.47 1266.2 55.6 417.9 6.1 577.0 14.2
09SFB11-128 - - 0.52911 3.3 0.06696 2.6 0.79 503.7 44.6 432.3 10.9 443.7 11.9
09SFB11-129 - - 0.62169 4.4 0.07742 2.2 0.5 539 85.3 500.2 10.6 507.2 17.7
09SFB11-130 - - 1.62469 1.9 0.16058 1.6 0.84 1024.6 22.4 926.0 13.8 955.6 11.8
09SFB11-131 - - 0.35205 2.3 0.04613 1.5 0.65 426.5 38.3 289.9 4.3 305.5 6.1
09SFB11-132 - - 0.31535 1.7 0.04349 1.4 0.82 311.2 22.9 272.4 3.7 276.4 4.1
09SFB11-133 - - 8.92746 2.8 0.08261 1.8 0.64 511.3 8.9 2329.9 25.9
09SFB11-134 - - 0.30047 3.3 0.04068 2.5 0.76 353 48.1 253.9 6.2 263.8 7.7
09SFB11-135 - - 4.30098 3.4 0.28363 2.8 0.82 1799.1 36.8 1610.4 40.0 1694.0 28.4
09SFB11-136 - - 0.58601 2.6 0.07446 1.6 0.62 494.7 44.7 467.4 7.2 472.1 9.9
09SFB11-138 - - 0.37081 2.9 0.04526 1.8 0.62 582.6 50.8 285.2 5.0 320.1 8.0
09SFB11-139 - - 0.64793 1.9 0.08059 1.4 0.74 541.4 28.6 499.0 6.7 506.7 7.6
09SFB11-140 - - 0.30974 6.9 0.03638 6.3 0.91 665.5 63.3 223.7 13.9 266.9 16.3
09SFB11-141 - - 8.63306 3.3 0.42533 2.2 0.67 2313.8 41.7 2284.6 42.5 2300.1 30.5
09SFB11-142 - - 0.70819 2.6 0.08786 2 0.77 547 35.3 552.8 10.6 551.7 11.1
09SFB11-143 - - 0.5767 7.7 0.0615 7.3 0.95 868.9 54.8 396.9 28.2 474.4 29.6
09SFB11-144 - - 0.77981 3 0.09384 1.9 0.63 613.2 50.5 565.4 10.3 575.0 13.3
09SFB11-145 - - 77.24869 4 0.66872 2.7 0.68 3288.4 69.9 4422.1 40.9
09SFB11-146 - - 0.33525 4 0.04047 2.8 0.7 606.4 61.8 258.0 7.1 295.8 10.3
09SFB11-147 - - 0.61273 2.2 0.0778 1.9 0.86 496.4 24.5 486.8 8.9 488.5 8.6
09SFB13
09SFB13-1 960 2.85 0.3302 0.0099 0.046 0.0015 0.74357 330 30 290.1 9.5 289.5 7.6
09SFB13-2 404 3.936 0.3526 0.0079 0.0482 0.0012 0.7317 363 20 303.4 7.2 306.3 5.9
09SFB13-3 1109 3.59 0.3409 0.007 0.0472 0.0012 0.76307 316 18 297.2 7.2 297.6 5.2
09SFB13-4 166.3 2.066 0.328 0.01 0.0452 0.0011 0.57693 308 29 284.8 7.0 287.6 7.7
09SFB13-5 477 4.203 0.3384 0.0069 0.0467 0.001 0.67007 299 21 294.3 6.4 295.7 5.2
09SFB13-6 417 1.829 0.4135 0.009 0.0556 0.0013 0.65732 387 21 348.9 8.2 351.8 6.4
09SFB13-7 353.2 1.99 0.3238 0.0086 0.045 0.0012 0.67901 299 28 283.8 7.7 284.4 6.6
09SFB13-8 73.2 3.118 0.314 0.012 0.0444 0.0012 0.42021 295 46 279.7 7.2 279.0 8.7
09SFB13-9 133.8 2.288 0.3299 0.0098 0.0446 0.0012 0.40747 356 38 281.4 7.1 289.0 7.5
09SFB13-10 2030 5.43 0.3265 0.0072 0.0454 0.0011 0.85241 311 15 286.2 6.8 286.6 5.5
09SFB13-11 329.2 3.631 0.3356 0.0079 0.0463 0.0011 0.72713 349 18 291.4 6.8 294.3 5.9
09SFB13-12 515 3.293 0.3189 0.008 0.0459 0.0014 0.61217 248 30 289.4 8.7 280.9 6.2
09SFB13-13 470 5.44 0.3406 0.0076 0.0465 0.0012 0.65748 348 25 293.1 7.2 298.0 5.7
09SFB13-14 419 2.875 0.91 0.024 0.1071 0.0028 0.77002 689 21 656.0 16.0 656.0 12.0
09SFB13-15 118 3.932 0.339 0.011 0.0473 0.0011 0.40096 306 37 298.1 7.0 296.5 8.3
09SFB13-16 586 3.54 0.3322 0.0072 0.0464 0.0013 0.73692 321 18 292.1 7.8 291.7 5.7
09SFB13-17 277 2.224 1.725 0.042 0.1671 0.0053 0.78329 1062 19 1000.0 28.0 1017.0 15.0
09SFB13-18 98.5 3.496 0.322 0.01 0.0457 0.0012 0.52655 290 36 288.1 7.5 284.2 8.0
09SFB13-19 556 1.993 0.3317 0.0089 0.0453 0.001 0.73298 328 19 285.3 6.5 291.4 6.6
09SFB13-20 798 2.358 0.3329 0.0066 0.0462 0.001 0.77865 310 16 290.9 6.4 291.5 5.0
09SFB13-21 1100 3.66 0.3431 0.0083 0.0472 0.0011 0.77693 298 18 297.5 7.0 299.1 6.2
09SFB13-22 117.1 2.444 0.321 0.01 0.0458 0.0012 0.6575 260 32 288.3 7.4 282.0 7.9
09SFB13-23 351 2.787 0.3333 0.0074 0.0469 0.0012 0.59911 275 27 295.1 7.1 292.5 5.5
09SFB13-24 343 3.74 0.3455 0.0083 0.0475 0.0012 0.66403 316 25 299.0 7.5 301.0 6.2
09SFB13-25 489 1.786 0.3176 0.0073 0.04411 0.00095 0.61579 316 23 278.2 5.9 279.8 5.6
09SFB13-26 250.5 2.859 0.3316 0.0091 0.046 0.0011 0.53881 307 32 289.8 6.8 290.4 6.9
09SFB13-27 1181 4.766 0.3367 0.0067 0.0467 0.001 0.82208 315 15 294.4 6.2 294.4 5.0
09SFB13-28 160 5.309 0.3286 0.0094 0.0453 0.0012 0.51673 333 32 285.5 7.2 289.0 7.3
09SFB13-29 218 2.23 0.3298 0.0094 0.0452 0.0011 0.49995 347 34 285.2 6.6 289.8 7.0
09SFB13-30 477 2.09 0.325 0.0072 0.0452 0.0011 0.64761 313 25 285.1 6.9 285.5 5.5
09SFB13-31 1737 3.96 0.407 0.012 0.053 0.0018 0.82329 436 24 334.0 11.0 346.2 8.8
09SFB13-32 858 2.172 0.3197 0.0064 0.0444 0.0011 0.74698 306 16 280.6 6.6 281.5 4.9
09SFB13-33 121 3.63 0.3131 0.0098 0.0435 0.0011 0.50633 294 34 274.4 7.1 276.0 7.5
09SFB13-34 577 2.978 0.3339 0.0076 0.046 0.001 0.72955 292 18 289.8 6.2 292.2 5.8
09SFB13-35 32.8 5.26 0.329 0.02 0.0441 0.0012 0.36373 478 54 277.8 7.5 288.0 16.0
09SFB13-36 153.3 1.881 0.325 0.01 0.0444 0.0011 0.45463 325 35 280.0 7.0 285.8 8.1
09SFB13-37 105.2 1.957 0.317 0.0096 0.0448 0.0011 0.39505 293 32 282.5 6.5 280.9 7.4
09SFB13-38 623 3.91 0.3218 0.0076 0.0445 0.001 0.80558 309 17 280.3 6.2 283.0 5.8
09SFB13-39 611 1.789 0.3292 0.0076 0.0457 0.0012 0.8237 304 17 287.9 7.3 288.6 5.8
09SFB13-40 347.7 3.89 0.3221 0.0074 0.0455 0.0012 0.71674 278 25 287.0 7.6 283.2 5.7
09SFB13-41 644 2.653 0.3476 0.0089 0.048 0.001 0.79302 305 16 301.9 6.2 302.5 6.7
09SFB13-42 118.4 1.38 0.322 0.01 0.0454 0.0011 0.46126 300 33 285.8 6.7 283.6 7.8
09SFB13-43 315 2.579 0.3312 0.0087 0.0468 0.0013 0.69989 252 22 294.6 7.9 290.1 6.6
09SFB13-44 389 3.593 0.3327 0.0078 0.046 0.0011 0.74363 292 13 290.5 6.7 291.3 5.9
09SFB13-45 1190 3.08 0.3448 0.0072 0.0472 0.0012 0.804 319 19 297.2 7.3 300.5 5.4
09SFB13-46 212 1.995 0.3107 0.0078 0.0441 0.0011 0.66065 238 21 278.2 6.9 275.1 5.9
09SFB13-47 652 1.872 0.3358 0.0066 0.0467 0.0011 0.717 299 23 293.9 6.5 293.8 5.0
09SFB13-48 288.9 2.133 0.327 0.0084 0.0451 0.0011 0.69584 304 27 284.1 6.7 287.7 6.5
09SFB13-49 191 2.243 0.869 0.021 0.1026 0.0026 0.82139 641 20 629.0 15.0 634.0 11.0
09SFB13-50 516 2.665 0.3268 0.0089 0.0461 0.0013 0.71175 287 26 290.2 7.7 286.7 6.8
09SFB13-51 200.3 2.156 0.3263 0.0084 0.0452 0.0012 0.71317 320 26 285.0 7.2 286.3 6.5
09SFB13-52 177.4 1.639 0.3198 0.0088 0.0446 0.0012 0.57439 303 29 281.2 7.3 282.3 7.0
09SFB13-53 224 5 0.556 0.013 0.0727 0.0016 0.64704 424 21 452.5 9.8 448.4 8.3
09SFB13-54 362 8.02 0.595 0.017 0.0761 0.0019 0.59695 484 23 473.0 12.0 473.0 11.0
09SFB13-55 451.7 2.277 0.3382 0.0089 0.0461 0.001 0.61587 343 24 290.4 6.3 295.4 6.7
09SFB13-56 968 5.798 0.3502 0.0073 0.0479 0.0012 0.83449 323 16 301.3 7.4 304.6 5.5
09SFB13-57 296 1.533 1.043 0.03 0.1179 0.0032 0.8613 738 16 718.0 19.0 724.0 15.0
09SFB13-58 858 2.42 0.3214 0.0073 0.0438 0.0011 0.67074 355 17 276.1 7.0 282.7 5.6
09SFB13-59 486 3.45 0.333 0.011 0.0463 0.0018 0.61228 287 42 292.0 11.0 291.6 8.7
09SFB13-60 153 3.178 0.3397 0.0098 0.0467 0.0013 0.52221 337 34 294.4 8.0 296.5 7.4
09SFB13-61 1477 3.35 0.335 0.0074 0.0458 0.0012 0.79721 335 16 288.4 7.1 293.1 5.6
09SFB13-62 1500 4.413 0.3496 0.0075 0.0479 0.0012 0.81231 351 17 301.5 7.1 305.6 5.6
09SFB13-63 350 3.99 0.3448 0.0096 0.0477 0.0012 0.62968 309 24 300.4 7.6 301.3 7.4
09SFB13-64 771 17.83 0.3295 0.0079 0.0466 0.0012 0.75425 264 20 293.6 7.3 288.9 6.0
154
Appendix 1. Uncorrected U/Pb Data
Sample U(ppm) U/Th 207Pb/235U 2σ 206Pb/238U 2σ Rho 207Pb/206Pb 2σ Abs 206Pb/238U 2σ Abs 207Pb/235U 2σ Abs
Data for Wetherill Concordia Plot1 Ages
09SFB13-65 416 1.026 0.3324 0.009 0.0446 0.0011 0.59681 374 31 281.0 6.7 291.0 6.8
09SFB13-66 883 2.23 0.3405 0.0086 0.0463 0.0012 0.7837 361 20 291.5 7.5 297.2 6.5
09SFB13-67 542 2.787 0.404 0.016 0.0442 0.0015 0.34199 853 80 280.3 9.6 344.0 11.0
09SFB13-68 724 2.79 0.2682 0.007 0.0398 0.0012 0.73412 273 25 251.6 7.7 241.1 5.6
09SFB13-69 634 3.234 0.3383 0.0072 0.0464 0.0011 0.60628 327 20 292.4 7.1 295.6 5.5
09SFB13-70 1470 25.54 0.555 0.018 0.0717 0.0027 0.85071 452 22 446.0 16.0 448.0 11.0
09SFB13-71 501 3.449 0.3447 0.0076 0.0474 0.0011 0.7255 341 19 298.4 6.8 301.1 5.8
09SFB13-72 513 1.921 0.3507 0.0091 0.0481 0.0012 0.67519 329 26 303.0 7.4 304.9 6.8
09SFB13-73 268.1 4.57 0.335 0.008 0.0469 0.0012 0.65825 308 26 295.4 7.4 293.1 6.1
09SFB13-74 517 3.37 0.3435 0.0088 0.0487 0.0012 0.75063 257 17 306.4 7.3 299.4 6.7
09SFB13-75 145.9 1.59 0.584 0.017 0.0735 0.002 0.59361 470 28 458.0 12.0 466.0 11.0
09SFB13-76 539 1.316 0.3388 0.0088 0.0455 0.0012 0.71262 359 24 286.8 7.5 297.4 6.9
09SFB13-77 93.1 2.262 0.327 0.013 0.0446 0.0012 0.55126 359 40 281.2 7.7 286.0 10.0
09SFB13-78 165.2 3.451 0.58 0.017 0.0738 0.002 0.73224 477 20 459.0 12.0 465.0 11.0
09SFB13-79 243 2.215 0.3244 0.0092 0.04487 0.00099 0.69059 283 23 282.9 6.1 284.8 7.1
09SFB13-80 211 1.41 0.907 0.023 0.1069 0.0027 0.77471 664 16 655.0 16.0 656.0 13.0
09SFB13-81 422 3.297 0.337 0.0083 0.0469 0.0012 0.66835 324 18 295.3 7.4 294.5 6.3
09SFB13-82 728 2.08 0.3315 0.007 0.0452 0.0012 0.74577 350 19 284.7 7.1 290.4 5.3
09SFB13-83 469 3.382 0.3433 0.009 0.0483 0.0013 0.72523 290 24 303.7 8.2 300.1 6.7
09SFB13-84 189.6 2.935 0.906 0.022 0.1055 0.003 0.76254 683 20 646.0 17.0 654.0 12.0
09SFB13-85 174.8 0.583 0.304 0.011 0.0422 0.001 0.56765 273 27 266.2 6.3 268.7 8.4
09SFB13-86 87.1 2.87 0.336 0.011 0.0465 0.0013 0.48523 343 42 292.8 8.3 293.3 8.7
09SFB13-87 270.3 1.848 0.327 0.013 0.045 0.0014 0.53775 286 42 283.4 8.6 286.6 9.7
09SFB13-88 390 3.552 0.795 0.019 0.0961 0.0028 0.83348 608 14 591.0 16.0 593.0 10.0
09SFB13-89 345 3.217 0.3334 0.0093 0.0467 0.0012 0.68385 300 22 294.4 7.4 291.7 7.0
09SFB13-90 516 2.828 0.3363 0.0083 0.0456 0.0012 0.63916 369 29 287.1 7.6 294.1 6.3
09SFB13-91 148 3.2 0.346 0.014 0.0486 0.0014 0.59497 323 38 306.0 8.9 301.0 11.0
09SFB13-92 120.7 3.273 0.321 0.01 0.0455 0.0014 0.4961 246 25 287.6 8.5 282.4 7.7
09SFB13-93 262.5 1.99 0.3315 0.0091 0.0452 0.0011 0.63632 310 24 284.9 6.7 291.1 6.8
09SFB13-94 415 1.77 0.3456 0.0083 0.0473 0.0014 0.71052 352 25 297.6 8.5 301.1 6.3
09SFB13-95 1012 2.182 0.3273 0.0072 0.0449 0.001 0.77983 323 19 283.2 6.4 287.2 5.5
09SFB13-96 22.9 2.977 3.89 0.12 0.0726 0.0021 0.59876 3861 25 451.0 13.0 1613.0 25.0
09SFB13-97 255 2.249 0.58 0.017 0.0755 0.0021 0.70933 464 21 469.0 12.0 465.0 11.0
09SFB13-98 641 3.192 0.3488 0.008 0.0472 0.0012 0.80974 356 16 297.3 7.4 303.5 6.1
09SFB13-99 615 2.48 0.3368 0.008 0.0472 0.0013 0.75383 314 19 297.5 7.8 294.4 6.1
09SFB13-100 325 3.684 0.3479 0.0094 0.0489 0.0013 0.60785 293 30 307.7 8.0 302.8 7.1
09SFB13-101 336 1.893 0.3223 0.008 0.0447 0.0011 0.64637 309 27 281.7 6.5 283.3 6.1
09SFB13-102 328.9 1.444 0.3265 0.0078 0.0457 0.001 0.80314 261 19 288.0 6.3 286.6 6.0
09SFB13-103 533 25.15 0.92 0.018 0.1078 0.0026 0.83486 662 17 662.0 15.0 661.6 9.6
09SFB13-104 92.2 2.589 0.334 0.015 0.0479 0.0014 0.32422 252 43 301.8 8.5 292.0 11.0
09SFB13-105 73.4 2.35 0.437 0.027 0.0465 0.0011 0.46253 880 100 292.7 6.9 367.0 19.0
09SFB13-106 160.8 1.458 0.838 0.025 0.0997 0.0029 0.77619 654 27 612.0 17.0 617.0 14.0
09SFB13-108 35.2 2.61 0.328 0.02 0.0459 0.0013 0.25492 415 67 289.2 8.1 286.0 15.0
09SFB13-109 656 3.503 0.3592 0.0085 0.0472 0.0011 0.73262 404 19 297.5 6.9 311.3 6.3
09SFB13-110 194.1 3.636 0.3223 0.0094 0.04505 0.00098 0.66537 297 27 284.0 6.0 284.2 7.1
09SFB13-111 594 2.78 0.3409 0.0079 0.047 0.0011 0.68528 317 25 296.1 7.0 297.5 5.9
09SFB13-112 81 1.217 0.716 0.021 0.0887 0.0022 0.54812 509 33 548.0 13.0 548.0 12.0
09SFB13-113 577 3.18 0.698 0.025 0.0839 0.0026 0.79582 617 22 521.0 15.0 535.0 15.0
09SFB13-114 989 3.535 0.3417 0.0086 0.0473 0.0011 0.7413 325 15 297.6 6.9 298.1 6.5
09SFB13-115 289.4 3.15 0.3447 0.0081 0.0471 0.001 0.62609 339 26 297.7 6.3 300.4 6.1
09SFB13-116 582 1.558 0.3274 0.0065 0.0449 0.0011 0.68995 314 20 283.0 6.7 287.3 4.9
09SFB13-117 428 1.924 0.3326 0.009 0.0469 0.0011 0.29408 286 28 295.2 7.1 291.1 6.9
09SFB13-118 47.7 2.466 0.319 0.016 0.0452 0.0013 0.26695 349 56 285.0 8.1 280.0 12.0
09SFB13-119 741 2.911 0.3391 0.0079 0.0471 0.0011 0.74777 307 21 296.7 6.8 296.1 5.9
09SFB13-120 526 3.979 0.3343 0.0083 0.0472 0.0011 0.73063 227 21 297.3 6.9 292.5 6.3
09SFB13-121 164.4 1.96 10.31 0.23 0.406 0.011 0.72249 2700 20 2195.0 48.0 2466.0 22.0
09SFB13-122 380 2.712 0.3441 0.0098 0.0463 0.0013 0.70181 381 26 291.5 8.2 299.9 7.4
09SFB13-123 450 4.26 0.3492 0.009 0.048 0.0013 0.63938 322 23 302.1 7.8 304.5 6.6
09SFB13-124 645 2.617 0.3436 0.0078 0.0473 0.0012 0.79991 307 17 298.0 7.4 299.6 5.9
09SFB13-125 158.5 1.636 0.323 0.011 0.0453 0.0012 0.65583 328 30 285.3 7.6 287.3 9.0
09SFB13-127 1030 5.22 0.3523 0.0099 0.0479 0.0014 0.81089 335 18 301.6 8.5 306.0 7.4
09SFB13-128 331 2.319 1.05 0.029 0.1194 0.0028 0.79195 751 14 732.0 16.0 729.0 14.0
09SFB13-129 59.3 3.058 0.335 0.015 0.047 0.0014 0.35698 347 54 295.9 8.9 295.0 11.0
09SFB13-130 640 1.89 0.323 0.0079 0.0442 0.0011 0.77274 333 21 279.8 7.0 285.4 6.1
09SFB13-131 336 4.57 0.521 0.011 0.0652 0.0017 0.6353 537 25 407.0 10.0 425.1 7.5
09SFB13-132 987 2.369 0.3297 0.0077 0.0461 0.0012 0.84888 319 16 290.4 7.4 289.8 5.7
09SFB13-133 655 4.55 0.3489 0.0077 0.048 0.0012 0.75856 298 17 303.2 7.2 303.5 5.8
09SFB13-134 658 3.705 0.3314 0.0078 0.0452 0.0011 0.71274 360 21 284.9 7.0 291.1 6.1
09SFB13-135 1264 3.721 0.389 0.011 0.0445 0.0012 0.84365 723 17 280.5 7.2 333.3 7.9
09SFB13-136 1113 3.594 0.3426 0.0089 0.0455 0.0013 0.82446 378 20 286.6 7.9 298.8 6.7
09SFB13-137 416 7.66 0.576 0.013 0.0751 0.0018 0.6923 443 22 467.0 11.0 461.2 8.3
09SFB13-138 483 4.58 0.3402 0.0082 0.0474 0.0013 0.79299 306 18 298.4 8.0 297.7 6.1
09SFB13-139 561 3.69 0.3372 0.0076 0.0471 0.0012 0.83316 315 17 296.5 7.5 295.5 5.7
09SFB13-140 579 3.327 0.3395 0.0077 0.0459 0.0011 0.70136 351 19 289.5 6.9 296.5 5.9
09SFB14
09SFB14-1 649 13.82 0.341 0.084 0.0473 0.0094 0.86587 311 25 298.2 58.0 297.2 64.0
09SFB14-2 391 2.406 0.3356 0.084 0.04624 0.0093 0.57606 306 17 291.4 57.0 293.7 64.0
09SFB14-3 556 8.94 1.72 0.26 0.1123 0.013 0.99344 1470 180 683.0 75.0 939.0 100.0
09SFB14-4 296 4.93 0.3927 0.084 0.05353 0.0093 0.49356 359 16 336.1 57.0 336.2 61.0
09SFB14-5 322 2.93 0.626 0.088 0.0797 0.0096 0.92632 534 18 494.0 57.0 494.0 54.0
09SFB14-6 1070 20.6 0.297 0.085 0.03853 0.0094 0.8754 427 31 243.7 58.0 263.1 65.0
09SFB14-7 351 3.74 0.3216 0.084 0.04393 0.0093 0.43607 296 21 277.1 58.0 283.0 65.0
09SFB14-8 70.8 1.5 1.548 0.087 0.159 0.0096 0.23744 944 19 951.0 54.0 951.4 33.0
09SFB14-9 313 11.63 0.347 0.085 0.0474 0.0094 0.83557 400 25 298.4 58.0 302.1 64.0
09SFB14-10 111 2.28 0.723 0.085 0.0899 0.0094 0.22181 539 23 555.8 54.0 553.2 51.0
09SFB14-11 245.8 2.701 0.3437 0.084 0.04813 0.0093 0.33958 266 21 303.0 57.0 299.9 64.0
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09SFB14-12 162.7 3.007 0.3103 0.084 0.04309 0.0093 0.32855 291 22 272.0 58.0 275.4 69.0
09SFB14-13 229 7.42 0.571 0.085 0.073 0.0094 0.75659 457 19 454.4 57.0 459.4 54.0
09SFB14-14 363 3.54 0.3501 0.085 0.04769 0.0094 0.66148 320 13 300.3 58.0 304.7 64.0
09SFB14-15 231 22.05 0.5631 0.085 0.07292 0.0094 0.51981 470 16 453.7 57.0 453.9 56.0
09SFB14-16 399 11.42 0.5749 0.085 0.07394 0.0094 0.61974 446 13 459.8 57.0 460.9 55.0
09SFB14-17 573 5.822 0.3512 0.085 0.04822 0.0094 0.65276 315 15 303.6 58.0 305.5 64.0
09SFB14-18 604 4.36 0.3455 0.085 0.04733 0.0094 0.65069 301 14 298.1 58.0 301.2 64.0
09SFB14-19 515 2.88 0.3481 0.085 0.04808 0.0095 0.47609 303 20 302.7 58.0 303.2 64.0
09SFB14-20 822 2.4 0.27 0.085 0.03842 0.0095 0.52485 268 12 243.4 58.0 242.6 68.0
09SFB14-21 168.1 1.54 0.71 0.086 0.0866 0.0096 0.39291 585 24 536.8 55.0 545.3 49.0
09SFB14-22 4380 94 0.2445 0.085 0.03308 0.0095 0.58616 366 48 209.7 59.0 222.5 67.0
09SFB14-23 1820 3.102 0.266 0.086 0.0349 0.0097 0.96283 440 24 221.0 60.0 238.6 70.0
09SFB14-24 1253 4.767 0.3303 0.085 0.0455 0.0095 0.68501 321 15 286.8 59.0 289.7 65.0
09SFB14-25 206.4 3.87 0.3217 0.085 0.04513 0.0095 0.3659 285 21 284.6 59.0 283.1 65.0
09SFB14-26 169.7 1.935 0.3259 0.085 0.04614 0.0095 0.1651 245 27 290.7 59.0 286.3 65.0
09SFB14-27 36.5 0.767 1.96 0.11 0.0591 0.0095 0.5794 3130 32 370.3 58.0 1098.0 36.0
09SFB14-28 137.6 1.306 0.3757 0.085 0.05144 0.0095 0.41162 362 21 323.3 58.0 323.7 63.0
09SFB14-29 1160 4.82 0.3334 0.085 0.04637 0.0095 0.54905 292 20 292.2 59.0 292.0 65.0
09SFB14-30 1058 4.26 0.7208 0.086 0.08866 0.0095 0.3968 554 13 547.5 57.0 550.9 51.0
09SFB14-31 419 4.96 0.5524 0.086 0.0721 0.0096 0.64441 471 23 448.9 58.0 446.4 56.0
09SFB14-32 177.1 4.648 0.3288 0.086 0.0457 0.0095 0.17025 287 28 288.0 59.0 288.5 66.0
09SFB14-33 206 5.5 0.771 0.094 0.089 0.011 0.96545 645 21 553.0 61.0 576.0 57.0
09SFB14-34 49.1 1.961 0.337 0.086 0.04573 0.0095 0.096905 421 49 288.2 59.0 294.5 65.0
09SFB14-35 735 10.9 0.4831 0.086 0.0638 0.0096 0.3436 481 21 398.3 58.0 400.0 59.0
09SFB14-36 261 3.948 0.3279 0.086 0.04422 0.0095 0.44283 352 25 278.9 59.0 288.5 67.0
09SFB14-37 689 5.32 0.347 0.086 0.04733 0.0095 0.19966 311 15 298.1 59.0 302.4 64.0
09SFB14-38 201 6.84 0.3222 0.086 0.04489 0.0095 0.38709 292 24 283.1 59.0 283.4 66.0
09SFB14-39 214.2 3.11 0.3979 0.086 0.05283 0.0095 0.54948 369 20 331.9 58.0 339.9 63.0
09SFB14-40 423 10.1 0.5293 0.086 0.06847 0.0096 0.54494 483 15 426.9 58.0 431.9 56.0
09SFB14-41 108 3.75 2.83 0.3 0.203 0.018 0.98494 1575 60 1181.0 95.0 1312.0 84.0
09SFB14-42 408 8.3 3.14 0.35 0.197 0.018 0.98954 1813 66 1151.0 98.0 1395.0 90.0
09SFB14-43 59.8 1.95 0.829 0.09 0.1002 0.01 0.80327 631 27 615.0 60.0 612.0 51.0
09SFB14-44 392 58 0.538 0.093 0.0699 0.01 0.94968 430 27 435.0 62.0 433.0 62.0
09SFB14-45 1425 3.55 0.3028 0.086 0.04278 0.0096 0.59253 321 13 270.0 59.0 268.6 67.0
09SFB14-46 1030 5.727 0.271 0.087 0.0368 0.0098 0.97384 347 12 233.0 61.0 242.0 71.0
09SFB14-47 238.4 77 0.435 0.088 0.0578 0.0098 0.94827 416 20 362.0 59.0 366.0 59.0
09SFB14-48 501 14.41 0.568 0.15 0.0702 0.012 0.94586 563 38 437.0 68.0 449.0 75.0
09SFB14-49 456 3.882 0.3365 0.086 0.04679 0.0096 0.43077 306 18 294.7 59.0 294.5 65.0
09SFB14-50 539 3.16 0.3419 0.086 0.04704 0.0096 0.48248 320 17 296.3 59.0 298.6 65.0
09SFB14-51 913 5.8 0.2368 0.086 0.03038 0.0096 0.76637 469 27 192.9 60.0 215.6 71.0
09SFB14-52 532 7.49 0.357 0.086 0.04856 0.0096 0.79869 350 18 305.7 59.0 309.8 65.0
09SFB14-53 143.6 2.549 0.764 0.086 0.0929 0.0097 0.55589 608 18 572.7 57.0 575.8 50.0
09SFB14-54 349 20.5 0.604 0.087 0.074 0.0097 0.74671 561 22 460.1 58.0 479.1 55.0
09SFB14-55 239 3.63 0.576 0.086 0.0742 0.0097 0.28187 471 23 461.6 58.0 461.2 55.0
09SFB14-56 224 7.6 0.81 0.091 0.0971 0.01 0.90688 632 24 600.0 60.0 603.0 53.0
09SFB14-57 185 3.12 0.482 0.087 0.0619 0.0097 0.83896 504 19 387.0 57.0 398.9 58.0
09SFB14-58 142 2.51 1.129 0.09 0.1252 0.01 0.71407 801 22 760.0 58.0 766.8 45.0
09SFB14-59 564 3.059 4.621 0.11 0.289 0.011 0.79498 1916 10 1636.0 54.0 1753.0 20.0
09SFB14-60 254 7.18 0.5621 0.086 0.0734 0.0097 0.54616 448 19 457.3 58.0 453.4 56.0
09SFB14-61 219 4.75 0.5086 0.086 0.06745 0.0097 0.33866 462 18 420.7 58.0 417.3 58.0
09SFB14-62 2230 12.4 0.189 0.09 0.0245 0.01 0.9919 462 21 156.0 64.0 171.0 76.0
09SFB14-63 401 2.83 0.3457 0.086 0.04751 0.0097 0.48267 334 15 299.2 59.0 301.4 65.0
09SFB14-64 213 2.838 0.3192 0.086 0.0449 0.0097 0.21843 283 21 283.1 60.0 281.1 65.0
09SFB14-65 756 4.68 0.4688 0.086 0.06041 0.0097 0.52325 458 15 378.1 59.0 390.2 60.0
09SFB14-66 276 6.45 0.922 0.087 0.1087 0.0097 0.70713 685 16 665.0 56.0 663.0 46.0
09SFB14-67 200.4 5.28 0.822 0.087 0.0979 0.0098 0.44541 649 20 602.1 57.0 608.9 49.0
09SFB14-68 279 10 0.43 0.087 0.0544 0.0097 0.71876 519 22 341.1 59.0 362.8 61.0
09SFB14-69 639 14.76 0.5515 0.087 0.072 0.0097 0.58512 436 16 448.2 57.0 446.6 59.0
09SFB14-70 397 2.26 0.3962 0.087 0.05261 0.0096 0.17342 377 27 330.5 59.0 338.7 63.0
09SFB14-71 275 3.05 0.342 0.087 0.0474 0.0096 0.38197 296 25 298.5 59.0 298.5 66.0
09SFB14-72 548 7.25 0.815 0.088 0.0967 0.0097 0.48869 645 19 595.0 56.0 605.1 47.0
09SFB14-73 146.7 3.12 0.3343 0.087 0.04554 0.0096 0.53236 350 25 287.1 59.0 292.6 66.0
09SFB14-74 432 2.87 0.839 0.088 0.0992 0.0097 0.70238 648 15 609.4 57.0 618.2 49.0
09SFB14-75 201.8 1.949 0.3052 0.087 0.04253 0.0097 0.41078 294 33 268.5 60.0 270.2 68.0
09SFB14-76 121 3.1 0.3629 0.087 0.04696 0.0097 0.37562 422 30 296.3 58.0 314.0 65.0
09SFB14-77 748 51.4 0.4453 0.087 0.0594 0.0098 0.89061 391 10 371.8 59.0 373.7 61.0
09SFB14-78 41.3 3.086 0.342 0.088 0.04663 0.0097 0.41274 321 38 293.8 60.0 297.9 66.0
09SFB14-79 633 42.1 0.405 0.087 0.05361 0.0097 0.69543 416 18 336.6 60.0 345.1 63.0
09SFB14-80 499 2.739 0.3075 0.087 0.04362 0.0097 0.5117 346 25 275.2 60.0 272.1 67.0
09SFB14-81 56.9 5.75 0.778 0.088 0.0943 0.0098 0.49431 625 22 580.7 58.0 583.2 50.0
09SFB14-82 840 2.326 0.2955 0.087 0.04192 0.0097 0.67953 311 21 264.7 60.0 262.8 68.0
09SFB14-83 267 2.287 0.3493 0.087 0.0485 0.0097 0.25723 315 24 305.3 60.0 304.0 65.0
09SFB14-84 463 3.773 1.758 0.089 0.1731 0.0099 0.75961 1024 10 1029.0 55.0 1029.7 33.0
09SFB14-86 271 4.13 0.631 0.087 0.0747 0.0097 0.6015 637 20 464.5 58.0 496.7 54.0
09SFB14-87 640 10.7 0.861 0.088 0.1033 0.0098 0.65422 620 15 635.0 57.0 630.3 48.0
09SFB14-88 415 18.79 0.737 0.088 0.0754 0.0098 0.72948 963 19 468.3 59.0 560.2 52.0
09SFB14-89 76.9 1.393 0.814 0.092 0.0889 0.0098 0.47781 790 37 549.1 60.0 606.0 49.0
09SFB14-90 298 3.448 0.3498 0.087 0.04822 0.0097 0.53 321 20 303.6 60.0 304.4 66.0
09SFB14-92 307 7.43 2.553 0.1 0.1851 0.01 0.87316 1614 12 1100.0 57.0 1286.0 28.0
09SFB14-93 513 5.45 0.3355 0.088 0.04617 0.0097 0.50182 305 17 291.0 60.0 293.6 67.0
09SFB14-94 1065 6.728 0.3155 0.088 0.04411 0.0097 0.31577 282 14 278.3 60.0 278.4 67.0
09SFB14-95 506 68.8 0.345 0.093 0.0364 0.011 0.96883 1040 100 229.0 67.0 296.0 69.0
09SFB14-96 436 13.8 0.5962 0.088 0.0766 0.0097 0.52807 457 18 476.0 58.0 474.6 56.0
09SFB14-97 151 21.9 1.53 0.25 0.12 0.016 0.99152 1350 100 724.0 94.0 910.0 100.0
09SFB14-98 264 1.283 0.81 0.094 0.0971 0.01 0.79381 627 22 597.0 62.0 602.2 58.0
09SFB14-99 318 6.1 0.619 0.09 0.0773 0.01 0.7905 536 19 480.0 61.0 489.1 61.0
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Appendix 1. Uncorrected U/Pb Data
Sample U(ppm) U/Th 207Pb/235U 2σ 206Pb/238U 2σ Rho 207Pb/206Pb 2σ Abs 206Pb/238U 2σ Abs 207Pb/235U 2σ Abs
Data for Wetherill Concordia Plot1 Ages
09SFB14-100 104 1.583 0.448 0.087 0.0576 0.0097 0.88375 481 30 361.1 60.0 375.2 64.0
09SFB14-101 112.5 1.222 6.14 0.15 0.3653 0.012 0.86902 1977 12 2006.0 55.0 1993.0 21.0
09SFB14-102 515 5.76 0.3578 0.087 0.04926 0.0097 0.49623 350 15 309.9 59.0 311.0 63.0
09SFB14-103 508 3.006 0.3124 0.087 0.04155 0.0096 0.56739 422 26 262.4 60.0 275.8 67.0
09SFB14-104 477 6.3 0.681 0.088 0.082 0.0097 0.88695 615 14 507.9 58.0 526.9 53.0
09SFB14-105 573 3.61 0.3396 0.087 0.04592 0.0096 0.62959 338 18 289.4 59.0 296.8 66.0
09SFB14-106 285 2.02 0.339 0.087 0.04666 0.0097 0.41785 320 20 293.9 59.0 296.3 66.0
09SFB14-107 193 20.8 0.586 0.09 0.0753 0.01 0.62657 512 33 468.0 63.0 470.3 62.0
09SFB14-108 318 2.492 0.303 0.089 0.04134 0.0097 0.58503 344 29 261.1 60.0 268.6 67.0
09SFB14-109 82.5 3.135 0.762 0.088 0.0937 0.0098 0.3447 584 23 577.6 58.0 576.0 52.0
09SFB14-110 249 3.96 3.25 0.38 0.214 0.024 0.9827 1772 41 1270.0 130.0 1473.0 140.0
09SFB14-111 1247 3.62 0.3498 0.087 0.04578 0.0097 0.77585 420 17 288.5 60.0 304.4 66.0
09SFB14-112 242 3.09 0.3526 0.088 0.04911 0.0097 0.52137 304 23 309.0 60.0 306.5 66.0
09SFB14-113 541 2.35 0.3902 0.087 0.0529 0.0098 0.4794 365 18 332.3 60.0 334.3 64.0
09SFB14-114 105 4.33 1.434 0.11 0.1468 0.012 0.80423 967 21 883.0 64.0 902.0 45.0
09SFB14-116 78.03 2.432 4.79 0.17 0.2873 0.013 0.84305 1974 12 1627.0 64.0 1784.0 33.0
09SFB14-117 297 22.4 0.793 0.098 0.0872 0.011 0.93831 839 33 538.0 65.0 590.0 55.0
09SFB14-118 162 1.66 0.3712 0.088 0.05128 0.0098 0.1679 356 29 322.4 60.0 321.1 67.0
09SFB14-119 295.1 3.114 0.3427 0.088 0.04767 0.0098 0.71243 300 17 300.9 60.0 299.1 66.0
09SFB14-120 268 3.92 0.3444 0.088 0.04704 0.0098 0.4131 342 24 296.3 60.0 300.9 65.0
09SFB14-121 841 6.35 4.32 0.15 0.2511 0.011 0.95248 2017 17 1443.0 59.0 1693.0 30.0
09SFB14-122 345 2.51 0.2972 0.088 0.03993 0.0098 0.73844 381 19 252.4 61.0 264.0 68.0
09SFB14-123 233 12.52 0.552 0.089 0.0693 0.0099 0.82921 532 18 431.7 59.0 445.4 57.0
09SFB14-124 164 0.599 6.1 0.27 0.3518 0.017 0.83725 2033 15 1942.0 80.0 1989.0 49.0
09SFB14-125 509 33.2 0.411 0.088 0.05498 0.0098 0.59291 343 18 345.0 60.0 349.5 65.0
09SFB14-126 28.29 3.044 0.319 0.089 0.0443 0.0098 -0.092118 393 61 279.5 60.0 281.0 69.0
09SFB14-127 531 9.21 0.3991 0.089 0.0521 0.0098 0.64255 420 32 327.2 60.0 340.6 65.0
09SFB14-129 2080 35 0.2909 0.088 0.04074 0.0098 0.75112 272 11 257.4 61.0 259.2 69.0
09SFB14-130 503 63.9 0.599 0.093 0.0759 0.01 0.55221 475 20 472.0 63.0 476.0 64.0
09SFB14-131 166 2.71 1.99 0.25 0.145 0.017 0.99246 1542 59 865.0 94.0 1058.0 88.0
09SFB14-132 231.6 3.22 0.3159 0.088 0.04414 0.0098 0.3644 277 19 278.4 61.0 278.6 68.0
09SFB14-133 578 3.622 0.3002 0.088 0.04252 0.0098 0.54445 298 23 268.4 61.0 266.5 69.0
09SFB14-134 162 2.329 0.419 0.089 0.05166 0.0098 0.29085 536 39 324.7 60.0 354.8 63.0
09SFB14-135 500 3.52 0.3475 0.088 0.04706 0.0098 0.49146 363 17 296.4 60.0 302.7 65.0
09SFB14-136 870 13.2 0.612 0.089 0.0711 0.0099 0.53589 677 46 442.9 59.0 484.0 56.0
09SFB14-137 347 16.8 0.518 0.09 0.0684 0.01 0.93044 401 15 426.0 60.0 422.0 60.0
09SFB14-138 119 2.32 0.766 0.093 0.0953 0.01 0.78752 618 29 586.0 62.0 579.0 58.0
09SFB14-139 975 2.896 0.3349 0.088 0.04516 0.0098 0.52896 371 22 284.7 60.0 293.2 66.0
09SFB14-140 261 2.239 0.3185 0.087 0.04553 0.0098 0.36352 249 27 287.0 60.0 280.6 67.0
09SFB14-141 526 10.77 0.922 0.088 0.1103 0.0099 0.71597 648 17 674.1 57.0 664.1 46.0
09SFB14-142 840 11.4 0.3143 0.087 0.04365 0.0098 0.52899 317 16 275.4 60.0 277.8 69.0
09SFB14-143 370 4.45 0.2532 0.087 0.03269 0.0098 0.8288 468 26 207.3 61.0 229.6 70.0
09SFB14-144 507 2.127 0.2926 0.087 0.04137 0.0097 0.59633 312 14 261.3 60.0 260.5 68.0
09SFB14-145 1277 94.6 0.3595 0.087 0.04943 0.0097 0.73397 383 13 311.7 60.0 311.7 65.0
09SFB14-146 948 11.7 0.3086 0.086 0.04193 0.0097 0.2577 360 21 264.8 60.0 273.0 67.0
09SFB14-147 165.4 1.422 0.3885 0.087 0.05213 0.0097 0.24732 384 31 327.6 60.0 333.1 63.0
09SFB14-148 94 2.16 0.36 0.087 0.0495 0.0098 0.51275 335 36 311.4 60.0 311.5 66.0
09SFB14-149 147.3 2.59 0.519 0.091 0.0669 0.0099 0.5258 469 36 417.6 60.0 426.0 57.0
09SFB14-150 217 2.45 0.3405 0.088 0.04758 0.0098 0.49933 304 26 299.6 61.0 297.3 65.0
09SFB14-151 589 6.63 0.3458 0.088 0.04792 0.0099 0.33398 326 20 301.7 61.0 301.4 67.0
09SFB14-152 200 2.67 3.09 0.47 0.211 0.027 0.99135 1480 140 1210.0 150.0 1280.0 140.0
09SFB14-153 206 7.2 0.605 0.094 0.0761 0.011 0.43656 500 42 472.8 64.0 480.0 63.0
09SFB14-154 379 3.414 0.3612 0.093 0.04972 0.01 0.24104 307 20 312.8 64.0 313.0 70.0
09SFB14-155 307 12.49 0.637 0.1 0.0808 0.011 0.50617 489 19 500.8 67.0 500.2 62.0
09SFB14-156 269 12.65 0.6931 0.11 0.0873 0.012 0.54285 481 16 540.8 70.0 534.5 63.0
09SFB14-157 517 152 0.556 0.12 0.0732 0.013 0.95238 406 17 455.0 79.0 447.0 70.0
09SFB14-158 581 7.44 0.798 0.12 0.0957 0.014 0.95992 626 24 588.0 82.0 593.0 71.0
09SFB14-159 414 14.75 0.4699 0.12 0.06219 0.013 0.49584 318 17 388.9 77.0 390.9 84.0
09SFB29
09SFB29-1a 489 1.933 0.2939 0.013 0.0411 0.0012 0.54148 289 39 259.7 7.2 261.2 10.0
09SFB29-1b 377 3.752 0.3106 0.012 0.0438 0.0011 0.69931 271 24 276.0 7.1 274.3 9.2
09SFB29-2 2479 10.77 0.2918 0.012 0.0392 0.0012 0.84491 359 20 247.8 7.6 260.7 9.5
09SFB29-4 516 8.49 0.585 0.017 0.0718 0.0023 0.76931 570 36 447.0 14.0 467.2 11.0
09SFB29-5 235.9 5.11 0.338 0.014 0.0452 0.0015 0.54185 407 38 284.8 9.1 295.0 10.0
09SFB29-6 375 2.97 0.801 0.022 0.0952 0.0027 0.78579 622 25 586.0 16.0 596.0 13.0
09SFB29-7 556 3.038 0.752 0.026 0.0887 0.0026 0.88191 633 17 548.0 15.0 567.0 15.0
09SFB29-9 379 3.112 0.3492 0.012 0.0472 0.0011 0.72356 339 24 297.0 6.5 304.5 9.1
09SFB29-10 539 1.981 0.863 0.019 0.1012 0.0022 0.74468 659 16 621.0 13.0 631.3 10.0
09SFB29-11 257 1.548 0.3203 0.012 0.0443 0.0012 0.63503 300 27 279.1 7.6 281.8 9.2
09SFB29-12 314 3.51 0.3285 0.012 0.0456 0.0013 0.69081 278 27 287.2 8.3 289.0 9.2
09SFB29-13 2870 10.65 0.2956 0.013 0.0394 0.0012 0.81826 329 25 249.0 7.7 262.5 10.0
09SFB29-14 355.6 210.8 0.3966 0.013 0.0537 0.0014 0.72357 349 27 336.9 8.3 339.7 9.4
09SFB29-15 416.1 2.751 0.338 0.012 0.0467 0.0013 0.67703 297 22 294.3 7.9 295.3 9.1
09SFB29-16 1133 86.2 1.542 0.063 0.1288 0.0042 0.87825 1329 31 780.0 24.0 942.0 25.0
09SFB29-17 654 2.95 0.749 0.024 0.0897 0.0028 0.88022 632 19 554.0 17.0 566.0 14.0
09SFB29-18 280 3.7 0.3368 0.012 0.0463 0.0011 0.60045 303 22 291.5 6.5 294.4 9.2
09SFB29-19 950 4.84 0.3213 0.012 0.0445 0.0012 0.81137 291 19 280.6 7.2 283.4 9.0
09SFB29-20 277 2.098 0.488 0.015 0.0644 0.0017 0.78301 414 24 403.0 10.0 403.1 10.0
09SFB29-21 170 16.8 0.79 0.025 0.0937 0.0027 0.75457 626 27 577.0 16.0 590.0 14.0
09SFB29-22 353 3.57 0.3667 0.013 0.0496 0.0015 0.61678 363 31 312.3 9.0 316.8 9.5
09SFB29-23 303 1.174 0.873 0.02 0.1054 0.0029 0.74123 634 21 645.0 17.0 636.4 11.0
09SFB29-24 1.342 0.825 31.5 2.3 0.311 0.024 0.74451 4792 41 1720.0 120.0 3523.0 69.0
09SFB29-25 503 6.39 0.3026 0.011 0.0427 0.0014 0.72879 279 25 269.8 8.8 268.2 8.9
09SFB29-26 626 2.898 0.334 0.013 0.0463 0.0016 0.68978 321 30 291.9 10.0 293.1 9.8
09SFB29-27 236 1.8 0.594 0.02 0.076 0.0021 0.68771 468 31 472.0 13.0 472.0 13.0
09SFB29-28 288 3.64 0.3561 0.012 0.0497 0.0015 0.56338 336 28 312.8 9.5 308.9 9.3
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Appendix 1. Uncorrected U/Pb Data
Sample U(ppm) U/Th 207Pb/235U 2σ 206Pb/238U 2σ Rho 207Pb/206Pb 2σ Abs 206Pb/238U 2σ Abs 207Pb/235U 2σ Abs
Data for Wetherill Concordia Plot1 Ages
09SFB29-29 239 1.244 0.325 0.014 0.0456 0.0015 0.60862 279 33 287.2 9.4 285.2 11.0
09SFB29-30 357 3.04 0.55 0.13 0.0516 0.002 0.89087 560 200 324.0 12.0 390.0 57.0
09SFB29-31 489 22.4 0.455 0.026 0.0594 0.0026 0.82552 399 32 372.0 16.0 378.0 17.0
09SFB29-32 898 16.52 1.364 0.034 0.1407 0.004 0.91548 917 11 848.0 23.0 872.0 14.0
09SFB29-33 316 3.766 0.619 0.018 0.0782 0.0021 0.80228 488 14 485.0 12.0 488.3 11.0
09SFB29-34 105.1 1.29 0.3199 0.013 0.0453 0.0014 0.50352 275 34 285.7 8.7 281.4 10.0
09SFB29-35 391 82.5 0.409 0.014 0.0558 0.0015 0.71328 318 24 349.8 9.4 348.0 9.9
09SFB29-36 874 7.49 0.3379 0.012 0.0475 0.0013 0.72472 285 22 299.0 8.2 296.1 9.3
09SFB29-37 825 2.04 0.552 0.023 0.041 0.0014 0.67822 1551 47 258.8 8.7 446.0 15.0
09SFB29-38 339 1.9 1.084 0.036 0.1195 0.0038 0.88415 777 20 727.0 22.0 747.0 17.0
09SFB29-39 327 2.357 0.3563 0.012 0.0491 0.0015 0.59533 333 26 308.6 8.9 309.2 9.2
09SFB29-40 944 2.2 0.2998 0.011 0.042 0.0014 0.70672 262 19 265.4 8.7 266.0 8.7
09SFB29-41 515 2.086 0.3741 0.013 0.0513 0.0016 0.7059 335 23 322.5 9.6 322.3 9.5
09SFB29-42 324 10.75 0.604 0.016 0.0774 0.0021 0.68709 482 25 480.0 13.0 479.1 10.0
09SFB29-43 308 1.849 0.3243 0.012 0.0454 0.0015 0.58563 297 25 286.0 9.0 284.9 9.0
09SFB29-44 166.7 1.204 5.41 0.14 0.3188 0.0094 0.88639 1999 17 1781.0 46.0 1886.0 23.0
09SFB29-45 1157 2.92 0.3261 0.012 0.0446 0.0014 0.82112 327 20 281.0 8.7 286.4 8.9
09SFB29-46 522 2.159 0.3411 0.012 0.0471 0.0015 0.78585 318 21 296.4 9.1 297.6 9.4
09SFB29-47 714 3.05 0.3276 0.012 0.0453 0.0014 0.68427 291 20 285.4 8.4 287.4 9.2
09SFB29-48 204 2.161 0.3149 0.013 0.0449 0.0014 0.60438 281 30 282.9 8.4 277.6 9.7
09SFB29-49 248 5.98 0.572 0.017 0.0746 0.0022 0.65461 502 26 464.0 13.0 458.5 11.0
09SFB29-50 213.4 5.3 0.571 0.017 0.0726 0.0022 0.64706 489 25 451.0 13.0 458.0 11.0
09SFB29-51 599 2.401 0.405 0.015 0.0549 0.0017 0.70927 352 27 344.3 11.0 345.0 11.0
09SFB29-52 1093 3.58 0.3402 0.012 0.0462 0.0016 0.79608 333 21 291.3 9.6 297.1 8.9
09SFB29-53 633 6.3 0.449 0.015 0.0574 0.002 0.80473 505 26 359.0 12.0 376.0 11.0
09SFB29-54 131.6 2.06 0.369 0.016 0.052 0.0015 0.62016 264 38 326.5 9.3 318.1 12.0
09SFB29-55 314 2.03 0.3441 0.013 0.0475 0.0015 0.76708 290 20 299.1 9.1 300.7 9.8
09SFB29-56 294 4.72 0.707 0.041 0.0836 0.0056 0.96177 652 26 516.0 34.0 541.0 24.0
09SFB29-57 130 1.51 0.738 0.021 0.0906 0.0024 0.58542 606 25 559.0 14.0 561.0 12.0
09SFB29-58 325 2.961 0.3283 0.012 0.0464 0.0014 0.63007 272 26 292.0 8.5 288.0 9.0
09SFB29-59 220 10.49 1.818 0.077 0.1444 0.0052 0.88258 1445 27 872.0 29.0 1048.0 28.0
09SFB29-60 166.4 1.262 0.334 0.014 0.0456 0.0015 0.46297 346 33 287.6 9.2 293.1 11.0
09SFB29-61 912 3.17 0.3361 0.012 0.0466 0.0014 0.72525 294 21 293.3 8.4 293.9 8.8
09SFB29-62 133.9 1.413 0.857 0.025 0.1024 0.0027 0.64216 616 27 628.0 16.0 627.0 14.0
09SFB29-63 272 2.05 0.744 0.022 0.0911 0.0026 0.70414 598 20 562.0 15.0 565.0 13.0
09SFB29-64 252 1.797 0.3307 0.013 0.0451 0.0013 0.50257 365 27 284.3 7.8 289.6 10.0
09SFB29-65 223.5 3.078 0.3524 0.013 0.0488 0.0016 0.563 321 29 306.8 9.9 306.1 9.8
09SFB29-66 565 8.24 0.3358 0.012 0.0466 0.0015 0.70357 312 25 293.3 9.5 293.6 9.3
09SFB29-67 354 2.652 0.352 0.014 0.0482 0.0015 0.61601 314 36 303.4 9.3 306.7 11.0
09SFB29-68 18.98 1.721 0.18 0.019 0.0255 0.0014 0.22506 639 98 162.1 9.1 166.0 17.0
09SFB29-69 1170 4.37 0.274 0.022 0.02078 0.0013 0.75283 1486 69 132.6 7.9 243.0 17.0
09SFB29-70 812 2.921 0.3573 0.013 0.0495 0.0015 0.74386 303 22 311.5 9.3 309.8 9.6
09SFB29-71 97.8 11.33 6.22 0.16 0.3596 0.0093 0.87945 2033 16 1978.0 44.0 2003.0 23.0
09SFB29-72 272 14.9 0.661 0.03 0.0829 0.0032 0.87815 518 31 513.0 19.0 513.0 18.0
09SFB29-73 263 2.38 0.287 0.014 0.0403 0.0015 0.46031 271 37 254.7 9.2 255.3 11.0
09SFB29-74 179 1.61 0.353 0.015 0.0491 0.0015 0.4839 328 39 309.0 9.3 308.6 11.0
09SFB29-75 78.1 2.87 0.326 0.016 0.045 0.0015 0.32162 375 46 283.8 9.4 285.9 12.0
09SFB29-76 352 8.05 0.578 0.016 0.073 0.0021 0.6598 512 21 454.0 12.0 464.9 10.0
09SFB29-77 84.8 2.22 3.42 0.18 0.23 0.01 0.92928 1758 25 1328.0 54.0 1495.0 41.0
09SFB29-78 166.9 2.015 0.289 0.014 0.0411 0.0014 0.50691 307 39 259.8 8.6 258.5 11.0
09SFB29-79 351 1.86 0.3362 0.013 0.0469 0.0015 0.71352 288 23 295.3 9.1 293.9 9.6
09SFB29-80 19.6 0.844 3.05 0.15 0.0707 0.0026 0.38774 3554 50 440.0 16.0 1418.0 39.0
09SFB29-81 45 5.04 1.243 0.042 0.132 0.0036 0.53579 854 36 799.0 20.0 817.0 19.0
09SFB29-82 19.52 1.171 1.901 0.078 0.176 0.0048 0.59201 1115 33 1044.0 26.0 1082.0 27.0
09SFB29-83 690 1.587 0.778 0.023 0.0939 0.0026 0.75785 601 18 578.0 15.0 583.0 13.0
09SFB29-84 214 2.65 0.356 0.015 0.0471 0.0015 0.52995 307 35 296.5 9.0 308.4 11.0
09SFB29-85 428 2.038 0.433 0.015 0.0551 0.0017 0.74119 501 27 345.5 10.0 365.5 10.0
09SFB29-86 557 1.725 0.3415 0.013 0.0469 0.0015 0.74852 306 23 295.6 8.9 298.7 9.5
09SFB29-87 84.3 1.443 0.416 0.019 0.0519 0.0019 0.52535 532 51 326.0 12.0 352.0 14.0
09SFB29-88 213 3.12 0.386 0.017 0.0525 0.0016 0.4338 322 37 329.8 9.7 330.0 13.0
09SFB29-89 363 3.06 0.415 0.022 0.0517 0.0015 0.39775 524 73 325.0 9.1 353.0 15.0
09SFB33
09SFB33-1 53.2 3.091 0.3208 0.015 0.04398 0.0019 0.035324 336 34 277.4 12.0 282.2 12.0
09SFB33-2 160 2.562 0.3323 0.014 0.04625 0.0019 0.45834 277 24 292.1 11.0 291.1 11.0
09SFB33-3 510 3.778 0.3396 0.014 0.04659 0.0019 0.63967 330 14 293.5 11.0 296.8 10.0
09SFB33-4 313 3.579 0.3351 0.014 0.04689 0.0018 0.59278 283 16 295.4 11.0 293.3 10.0
09SFB33-5 816 16.6 0.5647 0.015 0.07294 0.0019 0.6616 462 13 453.8 12.0 454.5 9.4
09SFB33-6 426 16.5 0.714 0.021 0.0885 0.0025 0.86765 546 16 546.0 15.0 546.5 12.0
09SFB33-7 1090 49 0.5815 0.014 0.0751 0.0021 0.32988 464 20 466.8 13.0 465.3 9.2
09SFB33-8 255 12 0.846 0.046 0.1058 0.0049 0.96984 536 25 647.0 29.0 618.0 25.0
09SFB33-9 33.3 1.509 0.484 0.022 0.063 0.0021 0.15985 453 52 393.6 13.0 401.0 14.0
09SFB33-10 72 8.03 2.47 0.22 0.199 0.011 0.96378 1377 81 1167.0 59.0 1259.0 64.0
09SFB33-11 653 18 0.5724 0.014 0.073 0.0021 0.55192 505 16 454.4 13.0 459.5 9.2
09SFB33-12 20.8 3.98 0.615 0.028 0.0775 0.0025 0.40399 529 62 481.0 15.0 485.0 18.0
09SFB33-13 139.1 4.758 0.572 0.018 0.0787 0.0024 0.79739 342 19 489.0 15.0 461.5 12.0
09SFB33-14 116.1 2.071 0.3283 0.014 0.04396 0.0019 0.57117 395 20 277.3 12.0 288.8 11.0
09SFB33-15 340 1.487 0.3554 0.014 0.04647 0.0019 0.53866 444 23 292.8 12.0 308.7 11.0
09SFB33-16 30.9 2.23 0.458 0.023 0.0617 0.0025 0.61565 403 42 386.0 15.0 381.0 16.0
09SFB33-17 683.8 3.813 0.3275 0.014 0.04454 0.0019 0.36197 360 16 280.9 12.0 287.6 11.0
09SFB33-18 122.6 2.763 0.4222 0.015 0.05732 0.0019 0.41141 344 19 359.3 12.0 357.4 11.0
09SFB33-19 15.8 17.2 2.94 0.49 0.1311 0.0047 0.61666 2040 280 793.0 27.0 1280.0 120.0
09SFB33-20 187 11.35 0.5958 0.015 0.07626 0.0019 0.49452 496 16 473.7 12.0 475.0 9.6
09SFB33-21 141 8.1 0.467 0.018 0.0635 0.0024 0.79415 359 19 396.5 15.0 388.9 12.0
09SFB33-22 130.2 2.11 0.607 0.03 0.0762 0.0032 0.90707 536 29 473.0 19.0 482.0 19.0
09SFB33-23 999 5.02 0.3382 0.014 0.04648 0.0019 0.73487 328 12 292.8 12.0 295.8 11.0
09SFB33-24 530 4.66 0.3169 0.014 0.04337 0.0019 0.64156 342 14 273.7 12.0 279.4 11.0
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Appendix 1. Uncorrected U/Pb Data
Sample U(ppm) U/Th 207Pb/235U 2σ 206Pb/238U 2σ Rho 207Pb/206Pb 2σ Abs 206Pb/238U 2σ Abs 207Pb/235U 2σ Abs
Data for Wetherill Concordia Plot1 Ages
09SFB33-25 278 11.44 0.601 0.018 0.0762 0.0024 0.88417 508 15 473.3 14.0 477.5 12.0
09SFB33-26 567 62.7 0.708 0.025 0.0858 0.0027 0.8794 608 22 530.0 16.0 542.0 15.0
09SFB33-27 2.66 1.87 1.12 0.13 0.0911 0.0061 0.85153 1334 84 561.0 36.0 729.0 51.0
09SFB33-28 266 1.636 0.324 0.014 0.04365 0.0018 0.38225 385 20 275.4 11.0 284.9 11.0
09SFB33-29 215 10.9 0.5606 0.016 0.0724 0.0021 0.63085 480 15 450.3 12.0 451.7 10.0
09SFB33-30 299 6.28 0.412 0.017 0.04363 0.002 0.75195 905 23 275.2 12.0 349.7 12.0
09SFB33-31 16.46 5.77 0.945 0.038 0.1095 0.0042 0.6225 691 48 669.0 24.0 675.0 19.0
09SFB33-32 24.76 1.044 0.132 0.018 0.00848 0.0018 -0.19155 1850 170 54.5 12.0 125.0 16.0
09SFB33-33 20.6 9.9 1.061 0.035 0.1297 0.0035 0.53232 622 34 786.0 20.0 735.0 16.0
09SFB33-34 230 2.104 0.3942 0.015 0.05229 0.0019 0.2866 384 25 328.6 12.0 337.2 11.0
09SFB33-35 293 1.926 0.607 0.028 0.0801 0.0038 0.94438 426 16 496.0 23.0 480.0 18.0
09SFB33-36 580 19.3 0.593 0.017 0.0756 0.0022 0.80212 484 13 469.5 13.0 472.1 11.0
09SFB33-37 134 1.67 1.571 0.055 0.1607 0.0049 0.90849 981 13 960.0 27.0 961.0 22.0
09SFB33-38 96.1 3.62 0.578 0.017 0.0745 0.0021 0.3446 476 27 463.3 13.0 463.0 11.0
09SFB33-39 256.7 3.02 0.3231 0.014 0.04501 0.0019 0.43802 292 17 283.8 12.0 284.2 11.0
09SFB33-40 460 4.83 0.3375 0.014 0.04611 0.0019 0.44166 359 20 290.6 11.0 295.6 11.0
09SFB33-41 276 3.35 0.3022 0.015 0.04063 0.002 0.75537 371 24 256.7 13.0 268.5 12.0
09SFB33-42 342.8 3.363 0.3249 0.014 0.04594 0.0019 0.49294 264 15 289.5 11.0 285.6 11.0
09SFB33-43 71.8 2.562 0.811 0.082 0.087 0.0059 0.96189 739 77 536.0 35.0 585.0 45.0
09SFB33-44 295.3 3.959 0.3248 0.014 0.0447 0.0019 0.53025 329 25 281.9 12.0 285.5 11.0
09SFB33-45 109.8 2.753 1.935 0.026 0.1872 0.0033 0.53866 1061 14 1106.0 18.0 1092.9 9.1
09SFB33-46 390 3.25 0.3696 0.015 0.04629 0.0019 0.57934 517 20 291.7 12.0 319.3 11.0
09SFB33-47 269 2.394 0.477 0.017 0.061 0.0023 0.8093 453 20 381.7 14.0 395.4 12.0
09SFB33-48 221.5 2.213 0.3118 0.015 0.04314 0.0019 0.56351 278 16 272.2 12.0 275.4 11.0
09SFB33-49 1220 28.7 0.405 0.021 0.0531 0.003 0.96425 433 17 334.0 18.0 346.0 15.0
09SFB33-50 518 4.09 0.544 0.018 0.0505 0.0022 -0.57003 1114 77 317.8 14.0 440.8 12.0
09SFB33-52 246 4.24 0.57 0.018 0.0714 0.0023 0.63653 539 21 444.3 14.0 458.6 12.0
09SFB33-53 334 3.77 0.342 0.015 0.04554 0.002 0.58665 380 21 287.1 12.0 298.5 11.0
09SFB33-54 386 10.42 0.3339 0.015 0.04614 0.002 0.54134 286 14 290.8 12.0 292.4 11.0
09SFB33-55 801 3.02 0.3282 0.014 0.0404 0.0022 0.58746 528 40 255.2 13.0 288.1 11.0
09SFB33-56 129 6.73 0.495 0.019 0.0632 0.0026 0.6748 504 26 395.0 16.0 407.8 13.0
09SFB33-57 522 4.498 0.3805 0.015 0.04931 0.002 0.72798 427 18 310.3 13.0 327.8 11.0
09SFB33-58 366 1.352 0.548 0.018 0.0529 0.0028 0.76609 1140 40 332.0 17.0 443.1 12.0
09SFB33-59 619 3.301 0.7197 0.016 0.08695 0.0021 0.71777 598 10 537.4 12.0 550.3 9.5
09SFB33-60 107.6 4.32 0.772 0.022 0.1024 0.0026 0.79678 417 20 628.0 15.0 581.0 13.0
09SFB33-61 469 13.9 0.842 0.03 0.099 0.0034 0.9023 667 15 608.0 20.0 620.0 17.0
09SFB33-62 313.7 2.57 0.3561 0.015 0.04518 0.002 0.57389 495 17 284.8 12.0 309.1 11.0
09SFB33-63 353 2.382 0.3327 0.014 0.04572 0.0019 0.62826 306 14 288.1 12.0 291.5 11.0
09SFB33-64 569 0.973 0.3899 0.017 0.04896 0.002 0.78755 537 28 308.1 12.0 333.9 12.0
09SFB33-65 183 8.5 0.823 0.038 0.103 0.0036 0.55295 504 33 632.0 21.0 607.0 21.0
09SFB33-66 383 2.143 0.503 0.018 0.06818 0.0021 0.40344 375 39 425.1 12.0 413.0 12.0
09SFB33-67 717 10.67 0.443 0.022 0.0543 0.0027 0.70068 559 23 341.0 17.0 371.0 16.0
09SFB33-69 395.8 4.74 0.6603 0.017 0.0779 0.0024 0.22737 623 25 483.6 14.0 514.6 10.0
09SFB33-70 229 4.92 1.022 0.054 0.1122 0.005 0.96185 792 25 685.0 29.0 710.0 27.0
09SFB33-71 1322 3.218 0.3274 0.015 0.04275 0.002 0.53763 415 22 269.9 12.0 287.4 11.0
09SFB33-72 57.8 5.73 0.577 0.025 0.0718 0.0022 0.57767 518 47 446.9 13.0 462.0 16.0
09SFB33-73 601 31.6 0.7193 0.017 0.0896 0.0023 0.67468 516 14 552.9 13.0 550.0 10.0
09SFB33-74 705 6.16 0.39 0.024 0.034 0.0037 0.66029 1310 140 215.0 23.0 333.0 17.0
09SFB33-75 397 3.7 0.335 0.015 0.04648 0.0021 0.73388 285 20 292.8 13.0 293.2 12.0
09SFB33-76 312.4 1.446 0.4084 0.015 0.05386 0.002 0.41032 389 19 338.2 12.0 347.5 11.0
09SFB33-77 76.9 3.761 0.543 0.025 0.04399 0.002 0.47383 1409 59 277.5 12.0 441.0 17.0
09SFB33-78 132.3 2.647 0.3588 0.015 0.04814 0.002 0.24202 367 26 303.1 12.0 311.1 11.0
09SFB33-79 301.6 6.33 0.636 0.025 0.0664 0.0025 0.034374 924 78 414.0 15.0 499.0 15.0
09SFB33-80 104.2 2.623 0.318 0.015 0.04383 0.002 0.23945 331 22 276.5 12.0 280.2 12.0
09SFB33-81 312 14.85 0.862 0.027 0.1089 0.0029 0.84941 500 20 666.0 17.0 633.0 14.0
09SFB33-82 409 3.74 0.365 0.015 0.04982 0.002 0.4666 339 21 313.4 12.0 315.8 11.0
09SFB33-83 72 5.87 0.518 0.036 0.0678 0.005 0.52484 545 73 422.0 30.0 420.0 23.0
09SFB33-84 53.7 6.95 1.119 0.028 0.1299 0.0027 0.52831 706 27 787.0 15.0 762.0 13.0
09SFB33-85 788 2.249 0.3605 0.015 0.0491 0.002 0.54485 321 17 309.0 12.0 312.4 11.0
09SFB33-86 132.8 1.768 0.434 0.018 0.0599 0.0025 0.13117 303 58 375.0 15.0 365.9 12.0
09SFB33-87 59.9 1.794 0.463 0.027 0.05842 0.002 0.36336 461 71 366.0 12.0 385.0 18.0
09SFB33-88 1270 3.421 0.1632 0.015 0.01663 0.0019 0.070897 994 89 106.3 12.0 153.4 13.0
09SFB33-89 220.9 2.07 0.675 0.022 0.0834 0.0024 0.81652 563 23 516.6 15.0 523.0 13.0
09SFB33-90 221 3.91 0.3433 0.015 0.04743 0.0019 0.45168 325 17 298.7 12.0 299.5 11.0
09SFB33-91 421 5.74 0.4871 0.015 0.06345 0.002 0.67625 448 12 396.6 12.0 402.8 10.0
09SFB33-92 93.9 3.17 6.04 0.43 0.312 0.013 0.96903 2179 57 1748.0 62.0 1958.0 63.0
09SFB33-93 153.3 106.3 0.5575 0.016 0.072 0.002 0.54731 440 14 448.2 12.0 449.6 11.0
09SFB33-94 414 26 0.5524 0.016 0.0711 0.0021 0.54355 466 18 443.5 13.0 446.4 10.0
09SFB33-95 500 16.9 1.522 0.021 0.1524 0.0025 0.7187 995 12 914.3 14.0 938.9 8.6
09SFB33-96 153.8 1.68 0.814 0.028 0.0987 0.003 0.86725 595 17 606.0 18.0 604.0 15.0
09SFB33-97 98 3.689 0.3257 0.015 0.04562 0.002 0.14089 286 25 287.5 12.0 286.1 11.0
09SFB33-98 655 2.569 0.3294 0.015 0.04556 0.0019 0.64576 302 16 287.2 12.0 289.5 11.0
09SFB33-99 188.8 1.945 0.798 0.019 0.0943 0.0024 0.70832 651 17 580.8 14.0 595.5 11.0
09SFB33-100 395.9 2.97 0.4133 0.016 0.0442 0.0023 0.41866 873 52 279.0 14.0 351.1 12.0
09SFB33-101 1488 2.7 0.324 0.017 0.0394 0.0022 0.79011 560 30 249.2 14.0 285.6 14.0
09SFB33-102 155 3.67 0.778 0.019 0.094 0.0022 0.59818 602 20 578.9 13.0 583.8 11.0
09SFB33-103 2260 4.057 0.2731 0.017 0.0326 0.0026 0.95531 680 50 207.0 16.0 244.6 14.0
09SFB33-104 150 1.723 0.3251 0.015 0.04552 0.002 0.25715 289 18 287.0 12.0 285.7 11.0
09SFB33-105 154 7.79 0.5821 0.016 0.07393 0.002 0.37598 498 21 459.7 12.0 465.6 10.0
09SFB33-106 245 2.212 7.751 0.077 0.4034 0.0057 0.67643 2215.6 9.2 2184.0 26.0 2203.1 9.2
09SFB33-107 320 7.5 0.648 0.03 0.0813 0.0036 0.93492 546 19 503.0 22.0 507.0 19.0
09SFB33-108 126.5 2.72 0.5734 0.016 0.07374 0.002 0.53656 460 13 458.6 12.0 460.0 10.0
09SFB33-109 680 3.142 0.3276 0.014 0.04525 0.0019 0.58911 299 14 285.3 12.0 287.7 11.0
09SFB33-110 70.2 2.694 0.3203 0.016 0.04354 0.002 0.27531 343 35 274.7 12.0 281.9 12.0
09SFB33-111 156.9 2.483 0.3123 0.015 0.04421 0.002 0.37566 246 21 278.9 12.0 275.9 11.0
09SFB33-112 102 3.75 0.692 0.018 0.0805 0.0023 0.54197 664 18 500.0 13.0 533.8 11.0
159
Appendix 1. Uncorrected U/Pb Data
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Data for Wetherill Concordia Plot1 Ages
09SFB33-113 125 4.571 0.468 0.017 0.04675 0.002 0.60715 998 25 294.5 13.0 389.3 12.0
09SFB33-114 546 3.61 0.3247 0.015 0.04484 0.002 0.75501 315 13 282.7 12.0 285.4 11.0
09SFB33-115 491 18.7 0.5613 0.015 0.07326 0.0021 0.67868 442 13 455.7 13.0 452.3 10.0
09SFB33-116 219.7 1.91 0.3366 0.015 0.04509 0.002 0.48921 381 21 284.3 12.0 295.0 11.0
09SFB33-117 677 3.94 0.3235 0.014 0.04514 0.0019 0.5128 296 16 284.6 12.0 284.6 11.0
09SFB33-118 252 4.062 0.3296 0.015 0.04562 0.0021 0.56589 298 24 287.5 13.0 289.7 11.0
09SFB33-119 379 10.5 0.627 0.022 0.0798 0.0028 0.88013 501 18 495.0 17.0 493.0 13.0
09SFB33-120 88.1 1.06 0.5784 0.017 0.0742 0.0023 0.53075 470 23 461.2 14.0 463.1 11.0
09SFB33-122 276 4.517 0.3312 0.015 0.04523 0.002 0.603 326 21 285.1 13.0 290.3 12.0
09SFB33-123 156.2 2.159 0.3414 0.015 0.04595 0.002 0.32579 358 23 289.6 12.0 298.1 11.0
09SFB33-124 96.9 2.168 0.3464 0.016 0.04505 0.002 0.42243 464 29 284.0 12.0 301.7 12.0
09SFB33-125 467 3.25 0.3418 0.015 0.04717 0.002 0.57959 301 15 297.1 12.0 298.4 11.0
09SFB33-126 153 5.62 1.053 0.025 0.12 0.0029 0.88716 737 11 730.0 17.0 731.1 12.0
09SFB33-127 161 16.64 0.741 0.054 0.0821 0.0038 0.95549 755 65 508.0 22.0 555.0 30.0
09SFB33-128 386 37.8 0.5405 0.017 0.0682 0.0023 0.86796 497 13 425.4 14.0 438.4 11.0
09SFB33-129 214.6 1.716 0.8074 0.017 0.0961 0.0022 0.54161 638 14 591.5 13.0 600.7 9.6
09SFB33-130 182.7 6.31 1.37 0.17 0.1306 0.0097 0.98082 1057 91 787.0 54.0 851.0 64.0
09SFB33-131 47.9 2.63 1.343 0.089 0.1369 0.0072 0.94865 932 38 830.0 41.0 855.0 40.0
09SFB33-132 263 4.27 0.5916 0.016 0.07435 0.0021 0.57155 508 15 462.3 12.0 471.7 10.0
09SFB33-133 45.6 2.52 0.3286 0.017 0.04524 0.002 0.10449 323 41 285.2 12.0 288.1 13.0
09SFB33-134 210.2 1.973 0.3175 0.014 0.04369 0.0019 0.36543 331 17 275.6 12.0 279.9 11.0
09SFB33-135 697 3.8 0.3402 0.015 0.04677 0.002 0.65477 312 14 294.6 12.0 297.2 11.0
09SFB33-136 612 2.84 0.3403 0.014 0.04721 0.0019 0.57808 324 18 297.4 12.0 297.3 11.0
09SFB33-137 649 22 0.5861 0.015 0.07649 0.0021 0.58072 448 16 475.1 12.0 468.2 9.7
09SFB33-138 152.1 2.042 0.3248 0.015 0.04439 0.0019 0.1804 324 26 280.0 12.0 285.5 11.0
09SFB33-139 407 5.99 0.648 0.024 0.0808 0.0027 0.90693 520 18 501.0 16.0 506.0 15.0
09SFB33-140 413 4.02 0.3625 0.015 0.04732 0.002 0.58887 432 18 298.0 12.0 314.0 11.0
09SFB33-141 1020 45.1 0.622 0.017 0.0803 0.0024 0.84441 466 15 498.0 14.0 491.2 11.0
09SFB33-142 285 10 6.2 0.7 0.279 0.025 0.99512 2416 55 1580.0 130.0 1980.0 100.0
09SFB33-143 172.9 1.857 0.3365 0.015 0.04561 0.0019 0.30465 347 34 287.5 12.0 294.3 12.0
09SFB33-144 410 13.12 0.5597 0.016 0.07202 0.0021 0.63824 467 16 448.2 13.0 451.2 10.0
09SFB33-145 496 9.44 0.63 0.021 0.0807 0.0025 0.85072 492 20 500.2 15.0 496.6 13.0
09SFB33-146 416 9.37 0.5753 0.015 0.0731 0.002 0.46728 490 13 454.8 12.0 461.4 9.7
1 Not common Pb corrected
* Sample 09SFB11 reduced using Pepiage U ppm and U/Th ratio not calculated
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Appendix 2. Ultrahelvetic Flysch (U-Th)/He Ages
Sample1 Age Std Error2 U Th Sm [U]e3 Th/U He Mass Ft ESR4
(Ma) (ppm) (ppm) (ppm) (ppm) (nmol/g)  (µg) (µm)
Ultrahelvtic Flysch
09SFB16
z09SFB16-1 226.7 18.13 140.7 22.9 0.9 146.0 0.16 143.9 7.21 0.79 56.05
z09SFB16-2 175.1 14.01 54.1 15.7 0.8 57.7 0.29 39.7 2.80 0.72 40.71
z09SFB16-3 139.7 11.18 166.7 21.0 0.8 171.6 0.13 94.8 2.73 0.73 41.35
z09SFB16-5 274.3 21.94 135.3 20.9 0.6 140.1 0.15 161.3 4.64 0.76 48.42
09SFB17
z09SFB17-1 238.5 19.08 220.3 20.0 1.4 225.0 0.09 235.0 8.19 0.80 57.16
z09SFB17-2 407.0 32.56 182.2 23.0 0.7 187.5 0.13 349.4 13.81 0.82 65.43
z09SFB17-3 286.1 22.89 236.2 38.4 1.6 245.0 0.16 306.1 8.91 0.79 55.87
z09SFB17-4 148.9 11.91 377.5 108.3 2.6 402.5 0.29 267.0 12.43 0.82 64.55
z09SFB17-6 83.7 6.70 430.4 744.2 65.7 602.0 1.73 222.9 12.69 0.81 64.98
09SFB18
z09SFB18-1 172.4 13.79 483.1 78.5 3.9 501.2 0.16 351.8 4.35 0.75 44.94
z09SFB18-2 270.1 21.61 134.1 29.0 1.1 140.8 0.22 172.9 15.37 0.83 67.48
z09SFB18-3 234.3 18.75 196.3 19.0 1.1 200.6 0.10 206.6 9.27 0.80 58.06
z09SFB18-5 236.2 18.89 193.4 42.0 0.7 203.1 0.22 208.2 7.32 0.79 55.71
z09SFB18-6 204.8 16.38 175.7 19.0 0.3 180.1 0.11 166.6 12.03 0.82 66.57
09SFB19
z09SFB19-1 221.3 17.70 294.5 32.9 2.2 302.1 0.11 295.0 10.07 0.81 59.49
z09SFB19-2 190.6 15.25 203.4 55.0 1.0 216.1 0.27 178.2 7.50 0.79 55.92
z09SFB19-3 267.9 21.44 215.0 22.0 0.7 220.0 0.10 264.5 11.47 0.82 62.88
z09SFB19-4 193.1 15.45 295.1 41.0 1.2 304.6 0.14 257.0 9.22 0.80 57.70
z09SFB19-5 122.8 9.82 348.2 128.5 2.1 377.8 0.37 204.9 9.97 0.81 62.73
09SFB34
z09SFB34-1 258.7 20.69 116.0 7.4 0.4 117.7 0.06 140.8 16.61 0.84 73.06
z09SFB34-2 504.0 40.32 167.6 99.4 14.9 190.6 0.59 408.5 5.65 0.76 48.85
z09SFB34-4 213.5 17.08 408.7 86.9 1.6 428.7 0.21 402.2 8.80 0.80 58.96
z09SFB34-5 264.3 21.14 256.8 30.7 0.5 263.8 0.12 283.2 3.53 0.74 43.48
z09SFB34-8 169.8 13.58 170.6 13.5 0.5 173.8 0.08 133.4 12.20 0.83 67.80
09SFB35
z09SFB35-1 224.0 17.92 237.7 63.6 1.9 252.3 0.27 242.6 6.73 0.78 53.64
z09SFB35-2 232.6 18.61 245.5 29.2 1.3 252.3 0.12 265.9 13.92 0.83 66.98
z09SFB35-3 227.5 18.20 209.7 30.7 1.3 216.8 0.15 226.5 16.75 0.84 72.16
z09SFB35-4 258.0 20.64 261.5 20.8 0.6 266.3 0.08 323.6 24.20 0.86 81.63
z09SFB35-5 302.8 24.23 164.4 27.7 1.2 170.7 0.17 245.8 27.89 0.86 84.74
z09SFB35-6 274.4 21.95 52.2 26.6 0.7 58.4 0.51 75.7 23.63 0.86 84.45
1 Sample locations provided in Table 1.
2 Standard error 8% based on calibration with laboratory standard
3 Effective Uranium concentration is calculated [U]e=[U]+0.235[Th]+0.005[Sm] (eg., Shuster et al., 2006)
4 Equivalant spherical radius
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Appendix 3. Table 1 (U-Th)/He Data
Sample (Unit) Age Std Error2 U Th Sm [U]e3 Th/U He Mass Ft ESR4
Lat., Long. (Ma) (Ma) (ppm) (ppm) (ppm) (ppm) (nmol/g) (µg) (µm)
10SMB02 UFM
47.04226, 8.06728
z10SMB02-1 90.6 7.25 225.9 48.5 0.6 237.1 0.21 89.9 5.55 0.77 50.47
z10SMB02-2 30.8 2.46 166.0 71.1 0.4 182.3 0.43 25.5 16.86 0.84 74.18
z10SMB02-3 132.0 10.56 151.6 32.4 0.8 159.0 0.21 82.2 3.07 0.72 40.42
z10SMB02-4 75.5 6.04 724.5 108.0 0.9 749.3 0.15 233.6 5.01 0.76 47.99
z10SMB02-5 68.6 5.49 363.2 81.4 1.3 382.0 0.22 109.2 5.92 0.77 49.87
z10SMB02-6 82.3 6.58 233.2 43.4 0.4 243.2 0.19 82.0 4.52 0.76 46.93
z10SMB02-7 39.9 3.19 121.1 38.6 0.6 130.0 0.32 22.0 7.40 0.78 53.60
10SMB03 UMM
46.9811,8.04536
z10SMB03-2 133.7 10.70 82.4 20.0 0.5 87.0 0.24 49.4 5.88 0.78 52.91
z10SMB03-3 32.3 2.58 129.0 13.7 0.5 132.1 0.11 17.4 4.23 0.76 46.93
z10SMB03-4 56.5 4.52 137.5 222.1 157.0 189.5 1.61 42.9 3.69 0.73 45.02
z10SMB03-6 135.6 10.84 261.9 13.4 0.5 265.0 0.05 145.3 4.14 0.74 43.95
10SMB05 LMM
46.89312, 8.01454
z10SMB05-2 297.6 23.81 40.1 12.8 0.8 43.0 0.32 59.4 19.56 0.84 74.57
z10SMB05-3 16.7 1.33 167.6 19.3 0.8 172.1 0.11 12.7 13.06 0.82 65.55
z10SMB05-4 20.0 1.60 197.1 23.0 0.6 202.4 0.12 18.4 21.27 0.84 74.57
z10SMB05-5 19.4 1.55 175.8 175.5 14.5 216.3 1.00 19.2 25.09 0.84 78.88
z10SMB05-6 824.2 65.94 0.9 4.4 0.3 1.9 4.67 7.8 25.88 0.85 84.76
z10SMB05-7 34.3 2.74 300.4 74.8 0.6 317.6 0.25 49.7 19.19 0.84 76.06
z10SMB05-8 17.9 1.43 85.4 52.0 0.6 97.4 0.61 7.8 17.24 0.83 69.55
10SMB06* LFM
46.77989, 7.6556
z10SMB06-1 25.0 2.00 125.3 12.2 0.2 128.1 0.10 14.5 15.93 0.84 74.02
z10SMB06-3 46.6 3.72 165.0 47.4 0.6 175.9 0.29 37.9 23.46 0.85 82.34
z10SMB06-4 67.1 5.37 146.5 49.4 0.3 157.9 0.34 46.1 9.14 0.80 59.56
z10SMB06-6 33.1 2.64 109.0 23.3 0.3 114.3 0.21 16.6 10.74 0.81 62.08
z10SMB06-7 70.1 5.61 318.0 113.8 0.6 344.2 0.36 107.3 13.16 0.82 65.91
z10SMB06-8 67.6 5.41 387.0 132.4 0.4 417.5 0.34 118.7 6.06 0.77 51.88
zL10SMB06-1 26.6 2.13 295.5 44.4 1.3 305.7 0.15 31.7 3.13 0.72 40.79
zL10SMB06-2 31.3 2.50 356.9 173.6 2.0 396.8 0.49 48.6 3.49 0.72 41.79
zL10SMB06-3 30.9 2.48 417.8 101.9 0.8 441.3 0.24 57.5 6.97 0.78 52.69
zL10SMB06-6 64.8 5.19 561.7 229.4 0.8 614.5 0.41 170.9 8.76 0.79 56.41
zL10SMB06-7 29.0 2.32 71.2 32.3 1.0 78.6 0.45 9.9 9.99 0.81 61.21
zL10SMB06-8 30.4 2.43 251.7 87.8 1.8 271.9 0.35 37.8 22.42 0.85 78.09
zL10SMB06-13 46.8 3.74 307.6 73.9 0.5 324.6 0.24 66.3 9.99 0.81 60.46
zL10SMB06-14 69.8 5.58 260.9 51.6 1.0 272.8 0.20 76.6 5.75 0.74 44.45
zL10SMB06-17 197.9 15.83 387.8 91.4 5.0 408.9 0.24 319.5 3.11 0.72 40.96
zL10SMB06-18 21.4 1.71 568.2 154.2 1.6 603.7 0.27 54.0 5.95 0.77 51.04
zL10SMB06-20 33.0 2.64 227.1 73.8 1.5 244.1 0.33 32.6 4.58 0.75 45.92
zL10SMB06-24 32.6 2.61 190.5 70.2 0.7 206.6 0.37 27.2 4.14 0.75 45.78
zL10SMB06-40 28.8 2.30 187.5 46.6 2.4 198.3 0.25 21.4 2.64 0.69 36.80
zL10SMB06-60 201.6 16.13 186.8 46.5 1.0 197.5 0.25 150.3 1.83 0.69 36.36
zL10SMB06-145 297.0 23.76 276.4 24.4 2.0 282.0 0.09 336.7 3.87 0.73 41.73
zL10SMB06-155 23.4 1.87 309.9 42.0 0.9 319.6 0.14 33.2 11.53 0.82 66.04
10SMB07* UMM
46.81503, 7.65013
z10SMB07-1 120.6 9.65 361.7 130.6 0.9 391.8 0.36 206.4 10.00 0.80 59.85
z10SMB07-2 21.2 1.69 351.6 50.0 2.0 363.1 0.14 31.3 4.74 0.75 46.33
z10SMB07-3 64.6 5.17 4.0 2.0 0.6 4.5 0.49 1.3 22.23 0.84 76.55
z10SMB07-4 27.5 2.20 293.1 101.1 1.4 316.4 0.35 37.1 7.33 0.79 55.59
z10SMB07-5 45.9 3.67 391.4 158.2 8.0 427.9 0.40 87.5 12.95 0.82 67.62
z10SMB07-6 84.0 6.72 69.3 47.3 0.5 80.2 0.68 29.5 10.41 0.81 61.62
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Sample (Unit) Age Std Error2 U Th Sm [U]e3 Th/U He Mass Ft ESR4
Lat., Long. (Ma) (Ma) (ppm) (ppm) (ppm) (ppm) (nmol/g) (µg) (µm)
z10SMB07-7 40.7 3.26 475.8 137.6 0.9 507.5 0.29 84.6 5.08 0.76 47.57
z10SMB07-8 55.5 4.44 461.3 124.0 0.6 489.8 0.27 108.0 3.63 0.73 43.03
zL10SMB07-1 262.7 21.02 85.0 30.0 0.2 91.9 0.35 106.1 8.23 0.80 58.47
zL10SMB07-2 50.1 4.00 458.7 243.2 1.2 514.7 0.53 105.8 5.62 0.76 48.42
zL10SMB07-3 20.8 1.67 463.6 44.2 1.0 473.8 0.10 42.7 7.62 0.80 58.31
zL10SMB07-4 37.0 2.96 132.0 19.3 0.5 136.5 0.15 21.4 6.46 0.78 52.99
zL10SMB07-5 17.3 1.38 278.1 67.7 2.7 293.7 0.24 22.2 10.27 0.81 62.23
zL10SMB07-7 40.2 3.21 322.2 62.1 1.2 336.5 0.19 58.8 8.05 0.80 59.42
zL10SMB07-8 33.9 2.71 388.5 36.1 1.3 396.9 0.09 53.0 3.45 0.73 41.78
zL10SMB07-10 33.4 2.67 834.5 222.9 1.5 885.8 0.27 120.2 4.74 0.75 46.30
zL10SMB07-12 21.0 1.68 386.1 108.4 4.5 411.0 0.28 35.1 4.89 0.75 46.47
zL10SMB07-14 27.6 2.21 112.6 30.8 1.0 119.7 0.27 14.2 8.45 0.79 56.64
zL10SMB07-19 26.6 2.13 196.8 97.0 1.0 219.1 0.49 23.9 4.52 0.76 48.33
zL10SMB07-26 34.4 2.75 87.4 10.1 0.3 89.7 0.12 13.7 11.31 0.82 66.21
10SMB09 UFM
47.53763,  9.76789
z10SMB09-1 429.2 34.33 39.4 10.0 0.8 41.7 0.25 83.3 16.25 0.83 71.16
z10SMB09-2 250.1 20.01 159.3 27.0 0.5 165.5 0.17 178.1 6.76 0.78 53.42
z10SMB09-3 274.9 22.00 114.7 39.7 0.6 123.8 0.35 153.1 10.55 0.82 64.37
z10SMB09-4 261.2 20.90 161.0 60.9 1.1 175.0 0.38 209.8 15.60 0.83 71.64
z10SMB09-5 263.5 21.08 136.1 24.4 0.2 141.8 0.18 165.6 9.19 0.81 60.20
z10SMB09-6 258.0 20.64 268.5 55.7 0.8 281.3 0.21 301.8 5.96 0.76 47.31
z10SMB09-7 240.8 19.27 239.5 39.8 0.7 248.7 0.17 259.9 8.16 0.79 55.33
z10SMB09-8 304.4 24.35 156.8 55.9 1.1 169.7 0.36 228.0 8.18 0.80 58.82
10SMB10* UMM
47.50168, 9.79451
z10SMB10-1 108.8 8.70 209.2 37.3 0.3 217.8 0.18 99.5 5.61 0.77 50.90
z10SMB10-2 24.4 1.95 539.0 109.7 3.9 564.3 0.20 58.9 8.65 0.79 55.97
z10SMB10-3 604.4 48.35 156.7 53.8 1.9 169.1 0.34 452.6 7.62 0.78 53.86
z10SMB10-4 37.2 2.97 282.7 20.5 0.7 287.5 0.07 43.9 5.53 0.76 47.40
z10SMB10-5 34.5 2.76 266.1 119.9 0.7 293.7 0.45 43.5 8.66 0.79 56.88
z10SMB10-6 230.1 18.41 174.4 52.9 1.2 186.5 0.30 191.5 10.46 0.81 63.03
z10SMB10-7 936.7 74.94 62.3 12.8 0.2 65.2 0.20 286.7 9.54 0.80 58.14
z10SMB10-8 154.8 12.38 159.8 36.9 1.0 168.3 0.23 107.8 4.59 0.76 47.72
zL10SMB10-1 48.7 3.90 719.3 274.4 1.9 782.5 0.38 143.2 2.13 0.69 37.12
zL10SMB10-2 480.4 38.43 78.2 10.3 0.3 80.6 0.13 171.4 8.89 0.79 55.06
zL10SMB10-6 53.0 4.24 121.7 60.9 0.8 135.8 0.50 30.8 8.26 0.79 56.27
zL10SMB10-7 56.8 4.54 484.2 174.6 0.8 524.4 0.36 123.6 5.67 0.77 49.89
zL10SMB10-8 223.0 17.84 307.0 134.3 1.9 337.9 0.44 306.3 5.04 0.74 44.84
zL10SMB10-10 40.9 3.27 237.3 78.4 0.7 255.3 0.33 43.6 6.27 0.77 51.03
zL10SMB10-11 80.1 6.41 542.8 81.7 0.9 561.6 0.15 191.0 6.16 0.78 53.33
zL10SMB10-12 305.5 24.44 246.3 178.3 3.4 287.4 0.72 357.0 4.10 0.74 44.66
zL10SMB10-14 254.5 20.36 90.0 51.4 0.5 101.8 0.57 116.5 12.15 0.82 65.31
zL10SMB10-15 42.1 3.36 447.5 161.1 2.7 484.6 0.36 85.1 6.18 0.77 51.06
zL10SMB10-16 105.1 8.41 127.8 27.8 0.6 134.2 0.22 60.5 7.65 0.79 55.08
zL10SMB10-17 42.6 3.41 131.8 33.8 0.4 139.6 0.26 25.8 8.42 0.80 59.55
zL10SMB10-20 223.3 17.86 139.4 25.2 1.0 145.2 0.18 137.0 6.37 0.77 50.38
zL10SMB10-21 47.1 3.76 359.7 89.2 0.6 380.2 0.25 74.8 5.66 0.77 51.12
zL10SMB10-28 18.8 1.50 314.0 39.8 1.1 323.2 0.13 22.9 2.39 0.70 37.17
zL10SMB10-79 34.2 2.74 961.9 56.8 0.7 974.9 0.06 138.4 5.81 0.77 49.04
zL10SMB10-85 25.5 2.04 160.3 58.1 0.9 173.6 0.36 16.3 1.76 0.68 35.32
zL10SMB10-86 15.8 1.26 396.5 72.7 1.0 413.2 0.18 27.0 5.36 0.77 49.59
zL10SMB10-87 142.6 11.41 152.5 40.6 0.4 161.9 0.27 97.3 5.81 0.77 51.32
zL10SMB10-88 324.3 25.94 58.0 20.7 50.7 63.0 0.36 86.9 6.37 0.77 50.17
10SMB11 LFM
47.48016, 9.76906
z10SMB11-2 294.1 23.53 50.2 23.7 0.8 55.6 0.47 65.2 2.86 0.72 41.83
z10SMB11-3 217.3 17.38 80.6 25.5 0.6 86.5 0.32 77.5 4.18 0.75 46.85
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Sample (Unit) Age Std Error2 U Th Sm [U]e3 Th/U He Mass Ft ESR4
Lat., Long. (Ma) (Ma) (ppm) (ppm) (ppm) (ppm) (nmol/g) (µg) (µm)
z10SMB11-4 355.5 28.44 139.8 179.6 2.5 181.1 1.29 239.8 2.06 0.67 35.68
z10SMB11-5 129.4 10.35 231.3 34.5 2.9 239.3 0.15 118.5 2.26 0.70 37.82
z10SMB11-6 194.8 15.58 419.2 142.2 1.4 451.9 0.34 353.0 3.81 0.73 43.12
z10SMB11-7 193.3 15.46 83.3 37.8 1.1 92.0 0.45 74.6 5.10 0.77 50.09
z10SMB11-8 36.1 2.89 383.9 241.8 0.9 439.6 0.63 59.1 2.41 0.69 36.70
10SMB12 LMM
47.44407, 9.78484
z10SMB12-1 122.2 9.77 110.3 42.7 0.5 120.1 0.39 61.5 5.57 0.77 50.94
z10SMB12-2 37.9 3.03 197.1 76.8 0.3 214.8 0.39 36.3 12.43 0.82 67.55
z10SMB12-3 243.1 19.45 196.4 24.6 1.1 202.1 0.13 192.2 2.57 0.71 39.22
z10SMB12-4 282.2 22.58 225.1 30.7 0.7 232.2 0.14 259.8 3.20 0.72 40.43
z10SMB12-5 115.4 9.23 139.6 26.8 0.9 145.8 0.19 73.0 8.89 0.80 57.61
z10SMB12-6 61.4 4.91 68.3 4.5 0.6 69.4 0.07 17.4 4.40 0.75 45.92
z10SMB12-7 398.8 31.90 94.3 20.7 0.4 99.0 0.22 154.9 2.84 0.71 38.59
z10SMB12-8 209.2 16.73 209.7 76.7 0.8 227.4 0.37 191.4 3.33 0.74 43.55
10SMB14 LFM
47.29923, 9.13073
z10SMB14-1 39.9 3.19 229.7 108.5 1.7 254.7 0.47 44.3 9.65 0.80 60.57
z10SMB14-2 56.2 4.50 299.0 51.4 0.4 310.8 0.17 78.2 14.86 0.83 67.91
z10SMB14-4 193.4 15.48 339.0 136.8 1.6 370.5 0.40 327.8 17.14 0.83 72.49
z10SMB14-5 123.5 9.88 441.6 182.4 2.3 483.6 0.41 268.7 15.68 0.83 68.51
z10SMB14-6 363.7 29.10 45.4 17.4 0.1 49.5 0.38 81.2 10.86 0.81 63.62
z10SMB14-7 40.9 3.27 117.7 30.2 0.7 124.7 0.26 23.5 24.06 0.85 81.90
z10SMB14-8 57.3 4.59 187.8 36.5 1.4 196.2 0.19 51.0 16.59 0.84 72.28
10SMB15 UFM
47.3661, 8.96892
z10SMB15-1 59.0 4.72 225.4 25.7 1.6 231.3 0.11 52.1 2.17 0.71 38.04
z10SMB15-2 322.6 25.81 83.2 53.9 1.1 95.6 0.65 122.5 3.48 0.72 41.49
z10SMB15-3 68.5 5.48 126.7 144.2 2.9 159.9 1.14 41.1 2.86 0.69 37.63
z10SMB15-4 90.6 7.25 432.9 34.1 0.7 440.7 0.08 160.8 4.49 0.74 43.80
z10SMB15-5 23.5 1.88 425.1 39.1 0.5 434.1 0.09 38.5 2.22 0.70 36.79
z10SMB15-6 51.2 4.10 202.1 43.5 0.6 212.1 0.22 39.3 1.79 0.67 33.48
z10SMB15-8 19.5 1.56 490.0 55.8 0.5 502.9 0.11 37.6 2.61 0.71 38.61
2 Standard error 8% based on calibration with laboratory standard
3 Effective Uranium concentration is calculated [U]e=[U]+0.235[Th]+0.005[Sm] (eg., Shuster et al., 2006)
4 Equivalant spherical radius
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Appendix 3. Table 2 U/Pb Data
Sample U(ppm) Th/U 207Pb/235U 2σ 206Pb/238U 2σ Rho 207Pb/206Pb 2σ Abs 206Pb/238U 2σ Abs 207Pb/235U 2σ Abs
10SMB06
10SMB06-1 341 0.107 0.551 0.025 0.0717 0.0037 0.83204 449 22 446 22 445.1 17
10SMB06-2 390 0.339 0.361 0.024 0.0484 0.0035 0.76545 374 23 304.3 21 312.6 18
10SMB06-3 1250 0.216 0.376 0.024 0.0509 0.0034 0.56508 340 36 319.7 21 323.2 18
10SMB06-4 527 0.186 0.36 0.023 0.0489 0.0034 0.67194 336 25 307.9 21 311.9 17
10SMB06-5 302.3 0.093 0.475 0.025 0.0621 0.0036 0.68205 451 31 389.2 22 393.6 17
10SMB06-6 553 0.291 0.3446 0.023 0.0476 0.0034 0.6625 320 22 299.9 21 300.2 17
10SMB06-7 56.3 0.383 0.2182 0.024 0.02692 0.0033 0.47772 552 73 171.2 21 199.8 19
10SMB06-8 318 0.356 0.349 0.023 0.0483 0.0034 0.78612 308 23 304 21 304.4 18
10SMB06-9 351 0.083 0.533 0.029 0.0704 0.0041 0.82794 385 25 438 25 433 19
10SMB06-10 209 0.157 0.57 0.027 0.0741 0.0037 0.63946 461 32 460 22 457 18
10SMB06-11 257 0.280 0.3497 0.023 0.0482 0.0035 0.73924 320 22 303.2 21 304.1 17
10SMB06-12 123 0.335 0.355 0.024 0.0489 0.0035 0.68054 367 30 307.4 22 309 18
10SMB06-13 586 0.256 0.3486 0.023 0.0476 0.0034 0.83101 321 18 299.7 21 303.4 17
10SMB06-14 147 0.244 0.602 0.025 0.077 0.0036 0.77998 471 19 479.2 22 478.4 16
10SMB06-15 215 0.073 0.79 0.072 0.0653 0.004 0.67102 1240 140 407 24 576 40
10SMB06-16 610 0.035 0.594 0.028 0.0774 0.0038 0.79318 446 23 480 23 473 18
10SMB06-17 362 0.162 0.399 0.024 0.0535 0.0036 0.69418 394 32 335.7 22 339.9 18
10SMB06-18 481 0.224 0.3479 0.023 0.0481 0.0035 0.71869 324 19 303.5 21 302.8 17
10SMB06-19 516 0.259 0.3435 0.023 0.0471 0.0034 0.74067 312 21 296.4 21 299.5 17
10SMB06-20 199.8 0.282 0.3372 0.023 0.04734 0.0034 0.77641 297 18 298.1 21 294.8 18
10SMB06-21 441 0.147 0.3093 0.023 0.0434 0.0034 0.80854 307 20 274.6 22 273.3 18
10SMB06-22 267 0.180 0.3374 0.024 0.0468 0.0035 0.7746 286 24 294.6 22 294.7 18
10SMB06-23 228.3 0.280 0.3213 0.023 0.0445 0.0034 0.72764 317 25 280.6 21 282.5 18
10SMB06-24 220 0.442 0.3416 0.023 0.0476 0.0035 0.76443 338 21 299.9 21 298.1 18
10SMB06-25 1340 0.194 0.288 0.026 0.0393 0.0037 0.82962 315 26 248 23 256 20
10SMB06-26 553 0.350 5.37 0.22 0.339 0.015 0.95733 1826 26 1874 76 1854 47
10SMB06-27 300 0.055 0.5994 0.024 0.0786 0.0036 0.72707 443 20 487.6 22 476.5 15
10SMB06-28 652 0.319 0.3462 0.023 0.0474 0.0035 0.71995 330 22 298.7 21 301.7 17
10SMB06-29 1355 0.987 0.382 0.024 0.0487 0.0036 0.5964 487 38 306.2 22 327.8 18
10SMB06-30 765 0.159 0.3335 0.023 0.04597 0.0034 0.80935 308 16 289.7 21 292 18
10SMB06-31 1217 0.243 0.344 0.023 0.04739 0.0034 0.80391 320 11 298.4 21 300.1 17
10SMB06-32 544 0.074 0.579 0.025 0.0743 0.0037 0.81628 468 17 462 22 463 16
10SMB06-33 2670 0.325 0.2382 0.023 0.02689 0.0034 0.6923 775 35 171.6 22 217.3 18
10SMB06-34 693 0.231 0.41 0.03 0.0526 0.0041 0.90172 545 26 330 25 352 21
10SMB06-35 312 0.362 0.816 0.084 0.0564 0.0036 0.62779 1520 190 353.7 22 600 49
10SMB06-36 166 0.831 0.3124 0.023 0.0442 0.0034 0.70248 263 19 278.8 21 275.7 18
10SMB06-37 402 0.290 0.3759 0.024 0.0515 0.0035 0.75913 327 25 323.9 22 323.5 18
10SMB06-38 1470 0.074 0.3183 0.024 0.0388 0.0037 0.94491 600 28 245 23 281.7 19
10SMB06-39 669 0.336 0.4 0.026 0.0525 0.0036 0.58924 398 32 330 22 340.5 19
10SMB06-40 179.1 0.308 0.5479 0.025 0.0708 0.0036 0.79363 463 13 440.6 22 443.2 16
10SMB06-41 595 0.330 0.3493 0.024 0.0454 0.0035 0.68798 438 22 286.2 22 304.6 17
10SMB06-42 1067 0.368 0.3383 0.024 0.04651 0.0035 0.85294 320 18 293 22 296.3 18
10SMB06-43 2760 0.167 0.295 0.027 0.0367 0.0038 0.92064 503 33 232.1 23 261 22
10SMB06-44 615 0.019 0.414 0.027 0.0562 0.0038 0.92762 356 14 352 23 350.8 19
10SMB06-46 354 0.088 0.474 0.035 0.0589 0.0046 0.93161 553 22 368 28 391 24
10SMB06-47 238 0.071 0.759 0.028 0.0938 0.0039 0.69347 564 23 578 23 574.1 16
10SMB06-48 880 0.227 0.3548 0.024 0.04733 0.0036 0.58148 407 23 298.1 22 308.1 18
10SMB06-49 204 0.337 0.3274 0.024 0.0458 0.0036 0.71717 301 20 289.2 23 287.1 19
10SMB06-51 374 0.469 0.3549 0.025 0.0479 0.0037 0.73551 367 22 301.7 23 308.7 18
10SMB06-52 1470 0.776 0.2365 0.024 0.0262 0.0036 0.72298 797 42 166.7 22 215 20
10SMB06-53 55.4 0.696 0.695 0.027 0.0846 0.0038 0.7363 612 19 523.5 22 535.2 16
10SMB06-54 275 0.081 0.56 0.026 0.072 0.0037 0.88577 476 16 447.8 22 452 17
10SMB06-55 383 0.090 0.551 0.027 0.0719 0.0039 0.82423 463 21 447 24 447.2 18
10SMB06-56 264 0.373 0.616 0.026 0.0775 0.0038 0.63831 500 27 481 23 487.9 16
10SMB06-57 0.194 2.564 340 140 3.5 1.4 0.9946 4909 59 8.60E+03 2.00E+03 5650 460
10SMB06-58 933 0.365 0.4053 0.025 0.0544 0.0036 0.74965 362 19 341.6 22 346 17
10SMB06-59 865 0.260 0.3555 0.024 0.04894 0.0036 0.8161 313 14 308 22 308.5 18
10SMB06-60 219 0.190 6.01 0.2 0.368 0.012 0.79781 1919 22 2015 57 1972 29
10SMB06-61 616 0.047 0.524 0.032 0.0688 0.0044 0.89595 436 20 428 27 427 22
10SMB06-62 274 0.769 0.657 0.026 0.0824 0.0039 0.83129 518 19 510 23 512.7 16
10SMB06-63 320 0.154 0.562 0.026 0.0724 0.0038 0.68738 475 23 451.3 23 452.2 17
10SMB06-65 2250 0.391 0.466 0.032 0.03751 0.0035 -0.20357 1357 96 238 22 388 22
10SMB06-66 893 0.228 0.557 0.025 0.0727 0.0038 0.74683 433 17 452.4 23 450.4 17
10SMB06-67 250 0.040 0.479 0.027 0.0627 0.0039 0.55363 450 19 391.6 23 397.6 19
10SMB06-68 585 0.144 0.405 0.026 0.054 0.0038 0.78331 382 24 339 23 345 18
10SMB06-69 713 0.076 4.76 0.18 0.321 0.013 0.78679 1774 27 1793 61 1776 32
10SMB06-70 200 0.284 0.781 0.028 0.0929 0.0038 0.73839 632 17 573.7 23 585.3 16
10SMB06-72 352 0.236 0.5395 0.025 0.0684 0.0037 0.68454 495 19 426.6 22 439 17
10SMB06-73 226 0.341 0.3442 0.025 0.0481 0.0037 0.75707 293 21 303.8 23 300 19
10SMB06-74 2120 0.152 0.283 0.029 0.0287 0.0038 0.13421 960 110 182.2 24 251 22
10SMB06-75 831 0.251 0.559 0.027 0.0722 0.0039 0.86069 446 17 449 24 451.1 17
10SMB06-76 431 0.159 0.488 0.032 0.0645 0.0044 0.95502 456 17 402 27 407 22
10SMB06-77 179 0.543 0.3367 0.025 0.04593 0.0037 0.63104 329 25 289.4 23 294.3 19
10SMB06-78 904 0.491 0.367 0.024 0.0435 0.0037 0.4961 643 49 274.7 23 317.2 18
10SMB06-79 788 0.191 0.3472 0.025 0.04767 0.0037 0.71939 324 20 300.2 23 302.3 19
10SMB06-80 116.9 0.137 0.538 0.026 0.0698 0.0038 0.74693 468 21 434.9 23 437.2 17
10SMB06-81 256 0.476 0.3375 0.025 0.0468 0.0037 0.72882 293 19 294.6 23 295 19
10SMB06-82 206 0.450 0.806 0.031 0.0742 0.0043 0.45219 1161 55 461 26 603 17
10SMB06-83 206 0.147 0.802 0.029 0.0962 0.0041 0.6351 642 22 592 24 597.3 16
10SMB06-84 188.8 0.457 0.3354 0.025 0.04645 0.0037 0.70608 307 21 292.7 23 294 19
10SMB06-85 1145 0.091 0.3462 0.025 0.0491 0.0037 0.83339 283 19 309.2 23 303.3 20
10SMB06-86 137.9 0.614 0.71 0.027 0.0884 0.0039 0.73836 554 16 546 23 545.9 15
Data for Wetherill Concordia Plot Ages
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Data for Wetherill Concordia Plot Ages
10SMB06-87 357 0.024 0.552 0.027 0.0684 0.0038 0.81498 527 20 426.6 23 445.3 18
10SMB06-88 275 0.156 0.5617 0.025 0.0727 0.0037 0.7708 460 13 452.3 22 452.3 16
10SMB06-89 772 0.476 0.3604 0.026 0.0489 0.0038 0.77163 379 26 307.5 23 312 19
10SMB06-90 1526 0.422 0.286 0.027 0.0338 0.0039 0.90552 641 33 214 24 256.1 21
10SMB06-91 167.3 0.947 0.3289 0.025 0.04597 0.0037 0.3702 282 30 289.7 23 288.5 19
10SMB06-92 74.8 0.642 0.3846 0.025 0.05276 0.0037 0.65191 324 20 331.4 23 330 19
10SMB06-94 970 0.254 0.3535 0.025 0.04895 0.0037 0.87189 304 11 308 23 307.8 18
10SMB06-95 116.6 0.245 0.3353 0.025 0.04678 0.0037 0.63606 274 22 294.7 23 293.4 19
10SMB06-96 422 0.284 0.3845 0.025 0.0527 0.0038 0.8243 318 21 331.1 23 330.9 18
10SMB06-97 408 0.249 0.556 0.035 0.0636 0.0046 0.94659 707 16 397 28 447 23
10SMB06-100 0.831 0.621 35.2 5.5 0.391 0.054 0.98714 4583 36 2030 230 3500 160
10SMB06-101 506 0.231 0.338 0.026 0.0461 0.0039 0.74138 312 25 290.7 24 295 20
10SMB06-102 0.102 4.762 135 99 1.26 0.93 0.99983 4900 110 4.50E+03 2.40E+03 4590 710
10SMB06-103 245 0.490 0.3446 0.025 0.04863 0.0037 0.56559 285 23 306.1 23 300.4 19
10SMB06-105 158 0.370 0.3559 0.026 0.04896 0.0038 0.33972 300 25 308.8 24 308.7 19
10SMB06-106 311 0.344 0.335 0.026 0.04498 0.0037 0.62546 362 31 284.2 23 293.9 20
10SMB06-108 159.9 0.392 0.332 0.025 0.04612 0.0037 0.69199 311 16 290.6 23 291 19
10SMB06-110 389 0.119 0.586 0.026 0.0755 0.0039 0.824 473 11 468.9 23 469.6 17
10SMB06-111 5140 13.477 0.39 0.03 0.0524 0.0045 0.89598 358 36 329 27 333 22
10SMB06-112 186.5 0.242 0.759 0.032 0.0935 0.0043 0.7629 552 21 577 25 575 18
10SMB06-113 1133 0.036 0.3827 0.026 0.0507 0.0039 0.82097 413 18 318.8 24 328.6 19
10SMB06-115 244 0.518 0.353 0.028 0.04417 0.0037 0.49992 493 52 278.6 23 305.9 20
10SMB06-116 0.559 1.064 71.9 8.7 0.724 0.087 0.98915 4775 21 3340 300 4200 120
10SMB06-117 681 0.110 0.644 0.036 0.0812 0.0048 0.94634 527 19 503 29 504 22
10SMB06-118 3.85 0.258 1.36 0.27 0.0607 0.0067 0.59314 1820 220 378 39 750 98
10SMB06-119 481 0.094 0.5477 0.026 0.068 0.0038 0.7109 546 15 424 23 443.1 17
10SMB06-120 144.6 0.570 1.086 0.045 0.1187 0.005 0.94566 803 18 722 29 748 21
10SMB06-121 312 0.265 0.39 0.026 0.0534 0.0039 0.72729 356 19 335.3 24 334.8 18
10SMB06-122 538 0.209 0.347 0.025 0.0478 0.0038 0.67096 319 19 300.9 23 302.3 19
10SMB06-125 178.3 0.597 0.709 0.029 0.0857 0.0043 0.83223 585 19 530 25 543.5 17
10SMB06-126 1310 0.231 0.3334 0.025 0.0465 0.0038 0.79559 291 15 292.9 23 292.5 19
10SMB06-127 270 0.494 0.3305 0.026 0.04567 0.0038 0.8163 327 16 287.8 24 289.7 20
10SMB06-128 617 0.352 0.648 0.045 0.0597 0.004 0.50857 1119 85 373.4 24 507 27
10SMB06-129 8090 7.692 0.44 0.045 0.0514 0.0038 -0.28649 620 160 322.9 24 364 29
10SMB06-130 458 0.356 0.3428 0.026 0.0475 0.0039 0.82438 305 19 299.2 24 298.9 20
10SMB06-131 750 0.405 0.3439 0.026 0.047 0.004 0.92023 322 14 296.2 24 299.7 20
10SMB06-132 434 0.193 0.343 0.027 0.0463 0.0039 0.7206 312 25 291.9 24 298.9 20
10SMB06-133 293.4 0.366 0.3512 0.026 0.0477 0.0039 0.8569 344 23 300 24 305.3 20
10SMB06-134 462 0.421 0.767 0.027 0.0945 0.004 0.72885 565 14 582.1 23 578.2 16
10SMB06-135 302 0.182 0.476 0.027 0.0625 0.004 0.7627 456 19 390.6 24 395 19
10SMB06-136 228.6 0.126 0.551 0.027 0.072 0.004 0.70127 439 20 448.3 24 446.2 18
10SMB06-137 475 0.064 0.566 0.028 0.073 0.0041 0.76341 470 17 454 25 455 18
10SMB06-138 848 0.299 0.808 0.098 0.0779 0.0062 0.95482 910 110 482 37 576 51
10SMB06-140 478 0.217 0.4065 0.027 0.0558 0.004 0.78816 303 17 350.2 24 345.9 19
10SMB06-141 440 0.331 0.3971 0.026 0.05332 0.0039 0.73706 354 21 334.8 24 339.2 19
10SMB06-142 34.1 0.278 0.667 0.029 0.0859 0.0041 0.74029 480 17 531.8 24 518.2 18
10SMB06-143 241 0.587 12.47 0.22 0.525 0.011 0.75815 2585 16 2722 47 2644 17
10SMB06-144 389 0.248 0.348 0.026 0.0473 0.0039 0.79347 326 16 297.6 24 302.9 20
10SMB06-145 306 0.108 0.589 0.03 0.0736 0.0043 0.93577 545 18 457 26 470 20
10SMB06-146 222 0.074 0.536 0.031 0.0696 0.0043 0.86922 443 23 433 26 436 20
10SMB06-147 540 0.237 0.3572 0.027 0.0485 0.0039 0.75744 319 24 305.3 24 309.8 20
10SMB06-148 2550 0.931 0.2805 0.027 0.039 0.004 0.78076 293 30 246.4 25 250.7 21
10SMB06-149 193.7 0.106 0.575 0.028 0.0729 0.004 0.71811 458 18 453.8 24 460.8 18
10SMB06-150 259 0.465 0.95 0.033 0.1093 0.0048 0.55577 716 34 668 28 677 17
10SMB06-151 292 0.172 0.646 0.033 0.0729 0.0041 0.52003 738 45 454.5 25 504 20
10SMB06-152 242.1 0.107 0.598 0.03 0.0757 0.0042 0.62773 490 29 471 25 477.5 19
10SMB06-153 255 0.588 1.557 0.057 0.1563 0.0064 0.81492 1014 22 939 37 950 23
10SMB06-154 408 0.461 0.3587 0.027 0.0499 0.004 0.099926 271 23 313.8 24 310.9 20
10SMB06-155 282 0.177 0.529 0.031 0.0657 0.0043 0.85988 545 20 410 26 430 20
10SMB06-156 894 0.252 0.3814 0.027 0.0519 0.004 0.75148 329 18 326.4 24 328.3 20
10SMB06-157 442 0.269 0.3366 0.027 0.0474 0.0039 0.73606 234 21 298.5 24 294.3 20
10SMB06-159 314 0.120 0.629 0.035 0.0759 0.0044 0.77572 579 35 471 26 493 22
10SMB06-160 407 0.321 1.101 0.038 0.1233 0.0047 0.8661 771 18 749 27 754 18
10SMB06-161 489 0.395 0.3149 0.026 0.03963 0.0039 0.73888 514 14 250.5 24 277.8 20
10SMB06-162 158 0.842 0.3498 0.027 0.04638 0.0039 0.57737 361 25 292.2 24 304.2 20
10SMB06-163 208 0.114 0.572 0.028 0.0727 0.0042 0.74142 456 21 452.6 25 459 18
10SMB06-164 341 0.070 0.528 0.031 0.0685 0.0043 0.89688 449 17 427 26 429 21
10SMB06-166 133.4 0.867 0.332 0.027 0.04575 0.0039 0.63595 302 21 288.3 24 290.8 20
10SMB06-167 577 0.063 0.506 0.028 0.0664 0.0041 0.81192 423 21 414.6 25 415.5 19
10SMB06-168 228 0.590 0.39 0.027 0.0526 0.0039 0.80959 342 12 330.4 24 334.2 19
10SMB06-169 358 0.182 0.953 0.059 0.1081 0.0061 0.96448 693 31 663 36 673 32
10SMB06-170 699 0.063 0.535 0.034 0.0648 0.0045 0.95532 598 12 404 27 435 22
10SMB06-171 496 0.350 0.352 0.028 0.0489 0.0041 0.72759 299 28 307.8 25 305.5 21
10SMB06-172 418 0.311 0.3497 0.027 0.04832 0.004 0.70082 298 19 304.8 25 304.2 20
10SMB06-173 337 0.422 0.3424 0.027 0.04778 0.004 0.7724 299 16 300.9 24 298.7 20
10SMB06-174 175 0.272 0.757 0.034 0.0911 0.0045 0.90516 603 15 562 27 572 20
10SMB06-175 207 0.069 0.535 0.038 0.0678 0.005 0.92935 467 25 423 30 431 25
10SMB06-176 217 0.457 0.3379 0.027 0.0465 0.004 0.71457 293 20 293.9 24 295.9 20
10SMB06-178 512 0.111 0.504 0.031 0.0587 0.0042 0.8436 682 29 367.8 25 414 21
10SMB06-179 315 0.092 0.526 0.028 0.0674 0.0042 0.78879 478 15 420.3 25 428.8 19
10SMB06-180 210 0.039 0.392 0.028 0.0533 0.0042 0.69896 348 26 334.8 25 335.9 21
10SMB07
10SMB07-1 315 0.261 0.3069 0.015 0.04319 0.0015 0.60807 296 11 272.6 9.2 271.8 11.0
10SMB07-2 385 0.360 0.3165 0.015 0.04256 0.0015 0.24399 394 19 268.7 9.1 279.2 11.0
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10SMB07-3 227 0.299 0.4232 0.016 0.0565 0.0018 0.7337 354 17 354.2 11.0 358.2 11.0
10SMB07-4 472 0.020 0.5576 0.016 0.07182 0.0017 0.76846 459 10 447.1 10.0 449.8 10.0
10SMB07-5 148 0.125 0.504 0.019 0.0496 0.0017 0.69635 1016 31 311.9 11.0 414.1 13.0
10SMB07-7 746 0.166 0.3344 0.015 0.04643 0.0015 0.77353 303.5 8.1 292.6 9.3 292.8 11.0
10SMB07-8 305 0.075 0.611 0.025 0.0786 0.0023 0.78321 476 28 488.0 14.0 484.0 16.0
10SMB07-9 609 0.549 0.3108 0.015 0.04379 0.0015 0.69792 309 12 276.3 9.3 274.7 11.0
10SMB07-10 997 0.236 0.3174 0.015 0.04465 0.0017 0.88017 289 12 281.6 10.0 279.9 12.0
10SMB07-12 294 0.138 0.5904 0.017 0.075 0.0018 0.7998 491 11 465.9 11.0 471.0 11.0
10SMB07-13 205 0.449 0.3343 0.015 0.04588 0.0015 0.60547 318 14 289.1 9.4 292.8 12.0
10SMB07-14 85.6 0.206 0.3216 0.016 0.04436 0.0015 0.52846 330 20 279.8 9.5 283.6 12.0
10SMB07-15 449 0.270 0.3494 0.016 0.04834 0.0017 0.82686 307 14 304.3 10.0 304.2 12.0
10SMB07-17 250.4 0.111 4.92 0.85 0.249 0.034 0.98876 2130 110 1400.0 180.0 1610.0 180.0
10SMB07-19 214.4 0.463 1.583 0.02 0.1615 0.002 0.7361 975.7 8.5 964.8 11.0 963.2 7.8
10SMB07-20 378 0.437 0.3146 0.015 0.04388 0.0016 0.71463 288 10 276.8 9.7 277.7 12.0
10SMB07-21 591 0.005 0.4069 0.016 0.05437 0.0016 0.69375 383 10 341.3 9.9 346.6 11.0
10SMB07-22 638 0.350 0.3105 0.015 0.04319 0.0016 0.62781 323 13 272.6 9.7 274.9 12.0
10SMB07-23 156 0.090 5.32 0.23 0.328 0.013 0.98145 1922 13 1828.0 63.0 1877.0 35.0
10SMB07-24 226.9 0.345 0.3333 0.016 0.04645 0.0016 0.60613 283 15 292.7 10.0 292.0 12.0
10SMB07-25 480 0.270 0.2996 0.016 0.04176 0.0016 0.78366 280 13 263.7 10.0 266.6 13.0
10SMB07-26 44.6 0.573 1.184 0.066 0.1194 0.0022 0.68612 937 89 727.0 13.0 792.0 32.0
10SMB07-27 186 0.308 0.3371 0.016 0.04641 0.0016 0.56679 293 15 292.4 10.0 294.9 12.0
10SMB07-28 649 0.513 0.34 0.016 0.04663 0.0016 0.72452 303 12 293.8 9.9 297.1 12.0
10SMB07-33 528 0.424 0.3332 0.016 0.04572 0.0016 0.62679 353 15 288.2 10.0 292.0 12.0
10SMB07-37 221 0.426 0.342 0.016 0.04749 0.0016 0.47471 291 13 299.1 10.0 298.6 12.0
10SMB07-38 1028 0.247 0.3263 0.016 0.04581 0.0017 0.79051 297 11 288.7 10.0 286.7 12.0
10SMB07-40 652 0.303 0.3584 0.017 0.0446 0.0019 0.79572 548 25 281.5 12.0 310.9 13.0
10SMB07-53 160 0.455 0.3618 0.018 0.04969 0.0017 0.46208 339 19 312.6 11.0 313.4 13.0
10SMB07-64 353 0.427 0.3334 0.016 0.04623 0.0017 0.68399 289 12 291.3 10.0 292.1 13.0
10SMB07-66 1940 0.332 0.3305 0.016 0.04596 0.0017 0.76067 313 9.7 289.6 10.0 289.9 13.0
10SMB07-67 449 0.357 0.4864 0.018 0.04919 0.0017 0.45838 982 17 309.5 10.0 402.3 12.0
10SMB07-68 295 0.204 0.3372 0.016 0.04667 0.0017 0.61938 293 10 294.0 10.0 295.0 12.0
10SMB07-69 1020 0.259 0.3444 0.016 0.04756 0.0017 0.78352 301 10 299.5 10.0 300.4 12.0
10SMB07-76 579 0.228 0.3325 0.017 0.04585 0.0017 0.75397 317 10 289.0 10.0 291.4 13.0
10SMB07-80 1000 0.149 0.392 0.017 0.05346 0.0018 0.79794 355 10 335.7 11.0 335.8 12.0
10SMB07-84 335 0.271 0.355 0.017 0.04881 0.0017 0.7021 322 11 307.2 11.0 308.4 12.0
10SMB07-86 90 0.452 0.929 0.019 0.10893 0.0019 0.38777 663 13 666.5 11.0 666.8 10.0
10SMB07-88 365 0.449 0.2828 0.017 0.0397 0.0017 0.66806 272 13 251.0 11.0 252.8 13.0
10SMB07-89 275.7 0.410 0.529 0.021 0.0696 0.0024 0.89454 440 12 434.0 14.0 431.0 14.0
10SMB07-91 202 0.667 0.767 0.02 0.0959 0.0021 0.82651 537 12 590.5 12.0 577.8 12.0
10SMB07-92 858 0.239 0.3522 0.017 0.04835 0.0017 0.68294 327 11 304.4 10.0 306.3 12.0
10SMB07-95 1540 0.232 0.408 0.021 0.0294 0.0026 0.82699 1691 86 187.0 16.0 347.1 15.0
10SMB07-98 201 0.345 0.4424 0.017 0.05919 0.0018 0.61099 375 13 370.7 11.0 371.8 12.0
10SMB07-99 2010 0.185 0.2146 0.019 0.0293 0.0021 0.97614 345.1 9.3 186.1 13.0 197.0 16.0
10SMB07-102 2260 0.218 0.427 0.045 0.0323 0.0023 -0.91233 1430 280 205.0 14.0 357.0 32.0
10SMB07-105 1010 0.104 0.9594 0.019 0.112 0.0021 0.86663 673.2 7 684.0 12.0 683.4 10.0
10SMB07-108 1123 0.279 0.3286 0.017 0.04498 0.0018 0.86007 339 11 283.6 11.0 288.4 13.0
10SMB07-110 1610 0.271 0.3429 0.017 0.04768 0.0018 0.86951 305.7 9.5 300.2 11.0 299.3 13.0
10SMB07-116 10590 7.289 0.3625 0.017 0.04892 0.0017 0.76102 360 7.5 307.9 10.0 314.1 12.0
10SMB07-118 1330 0.309 0.3578 0.017 0.04952 0.0018 0.91208 297.8 8 311.6 11.0 310.5 13.0
10SMB07-120 1403 0.393 0.3151 0.017 0.04425 0.0018 0.88152 306.3 8.7 279.1 11.0 278.7 14.0
10SMB07-121 320 0.138 11.02 0.35 0.438 0.012 0.95406 2688.2 9.8 2339.0 55.0 2529.0 28.0
10SMB07-122 1097 0.222 0.3377 0.017 0.04658 0.0017 0.7399 323 10 293.5 11.0 295.8 12.0
10SMB07-128 247 0.477 0.3573 0.018 0.04915 0.0018 0.58974 330 21 309.3 11.0 310.1 13.0
10SMB07-130 281 0.404 0.4969 0.019 0.055 0.002 0.50495 782 34 345.4 12.0 410.6 12.0
10SMB07-136 1.17E+04 2.389 0.787 0.025 0.0984 0.0031 0.902 658 22 605.0 18.0 590.9 13.0
10SMB07-140 1670 0.987 0.3503 0.018 0.04815 0.0019 0.89006 323 12 303.1 12.0 304.8 14.0
10SMB07-144 129.6 0.204 0.3566 0.018 0.04709 0.0018 0.36905 391 29 296.6 11.0 309.5 13.0
10SMB10
10SMB10-1 323 0.205 0.3276 0.046 0.0455 0.0052 0.56195 297 17 286.8 32 288.1 34
10SMB10-2 134.9 0.132 0.568 0.047 0.07274 0.0052 0.50574 478 15 452.6 32 456.5 30
10SMB10-3 151.8 0.386 0.3661 0.047 0.04619 0.0052 0.38602 485 30 291 32 316.6 35
10SMB10-4 326 0.584 0.3596 0.047 0.04753 0.0052 0.20074 392 36 299.3 32 311.7 35
10SMB10-5 287 0.319 0.3454 0.046 0.0477 0.0052 0.62467 310 15 300.3 32 301.1 35
10SMB10-6 165 0.359 0.3448 0.046 0.0472 0.0052 0.77149 336 17 297.3 32 300.6 35
10SMB10-7 360 0.289 0.3826 0.047 0.05053 0.0053 0.77193 410 21 317.7 32 328.7 34
10SMB10-8 227 0.256 0.3423 0.046 0.04715 0.0053 0.60824 310 18 297 32 298.8 35
10SMB10-9 219 0.190 0.5402 0.046 0.0696 0.0053 0.75883 462 14 433.8 32 438.4 31
10SMB10-10 666 0.222 0.766 0.048 0.094 0.0057 0.80905 601 12 579 33 577.3 28
10SMB10-11 193.9 0.495 3.982 0.07 0.2811 0.0064 0.80599 1672 10 1597 32 1632 15
10SMB10-12 361.7 0.455 1.033 0.048 0.1124 0.0055 0.6961 815 15 686 32 720 24
10SMB10-13 442 0.164 0.3368 0.046 0.04615 0.0053 0.44643 342 23 290.8 33 294.7 35
10SMB10-14 723 0.327 0.3422 0.048 0.04758 0.0054 0.65948 302 13 299.6 33 298.8 36
10SMB10-15 401 0.304 0.3777 0.05 0.04496 0.0056 0.66936 620 18 283.5 35 325.2 37
10SMB10-16 135.1 0.253 0.5735 0.051 0.07353 0.0057 0.61362 472 16 457.4 34 460.1 33
10SMB10-17 502.9 0.167 0.3194 0.052 0.04408 0.0058 0.76297 294 14 278 36 281.4 40
10SMB10-18 157 0.280 0.5789 0.052 0.07416 0.0058 0.56524 462 12 461.1 35 463.6 33
10SMB10-19 149 0.541 0.3852 0.05 0.0523 0.0057 0.7512 329 16 328.6 35 330.7 37
10SMB10-20 336 0.065 0.3864 0.049 0.05047 0.0056 0.67483 398 14 317.4 35 331.7 36
10SMB10-21 522 0.067 0.3632 0.047 0.04754 0.0053 0.36926 426 25 299.4 32 314.5 35
10SMB10-22 318 0.200 0.3185 0.047 0.04249 0.0052 0.58023 370 18 268.2 32 281.3 35
10SMB10-24 1525 0.088 0.2044 0.046 0.02803 0.0052 0.84676 328 15 178.2 33 188.8 39
10SMB10-25 314 0.249 0.3411 0.047 0.04688 0.0053 0.75517 309 14 295.9 32 297.9 35
10SMB10-26 503 0.965 0.778 0.05 0.0928 0.0055 0.87132 620 17 572 32 584 28
10SMB10-27 61.9 0.672 0.379 0.047 0.0516 0.0053 0.58673 326 21 324.3 32 325.9 35
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Sample U(ppm) Th/U 207Pb/235U 2σ 206Pb/238U 2σ Rho 207Pb/206Pb 2σ Abs 206Pb/238U 2σ Abs 207Pb/235U 2σ Abs
Data for Wetherill Concordia Plot Ages
10SMB10-28 247 0.227 0.6271 0.047 0.07959 0.0053 0.73794 498 13 493.6 32 494.1 29
10SMB10-29 90.5 0.219 1.925 0.053 0.1857 0.0059 0.79517 1064 12 1098 32 1089.3 19
10SMB10-30 238 0.179 0.5789 0.047 0.074 0.0054 0.81807 496 13 460 32 463.5 30
10SMB10-32 433 0.351 0.581 0.048 0.0651 0.0056 0.57823 787 46 406 34 465.1 31
10SMB10-35 189 0.179 0.5677 0.047 0.07367 0.0053 0.6084 461 14 458.2 32 456.3 30
10SMB10-37 649 0.245 0.3313 0.047 0.04516 0.0054 0.79242 369 16 284.7 33 290.5 36
10SMB10-38 1341 0.093 0.333 0.047 0.04644 0.0054 0.85498 328 14 292.6 33 291.7 36
10SMB10-39 279.3 0.108 0.3965 0.047 0.05149 0.0053 0.67623 449 15 323.6 33 339.1 34
10SMB10-40 93 0.680 0.3925 0.047 0.0525 0.0053 0.67921 393 15 329.8 33 336.9 35
10SMB10-41 365 0.362 1.055 0.053 0.1192 0.0058 0.86362 760 20 726 34 730 26
10SMB10-42 1022 0.331 0.3086 0.046 0.0425 0.0052 0.76023 320 10 268.3 32 273 36
10SMB10-43 249 0.483 0.376 0.047 0.0498 0.0053 0.76513 382 24 313.2 33 323.7 35
10SMB10-44 837 0.154 0.3327 0.046 0.04599 0.0053 0.77952 313 11 289.8 32 291.5 35
10SMB10-46 651 0.187 0.3236 0.047 0.04459 0.0053 0.85299 310 13 281.2 33 284.6 36
10SMB10-47 236 0.161 0.736 0.049 0.0877 0.0056 0.86777 637 12 542 33 559.7 28
10SMB10-48 547 0.080 0.3832 0.047 0.05134 0.0053 0.48401 364 13 322.7 32 329.3 34
10SMB10-49 334 0.332 1.172 0.049 0.1296 0.0056 0.84781 805.5 9.8 786 32 788.1 22
10SMB10-50 306 0.096 0.5647 0.048 0.0723 0.0054 0.7945 469 11 450.1 32 454.4 31
10SMB10-52 298.4 0.086 0.5921 0.048 0.07356 0.0054 0.72781 533 15 457.5 32 472 31
10SMB10-53 104.3 0.330 0.994 0.054 0.0998 0.0055 0.36478 964 41 613.2 32 700 27
10SMB10-54 1050 0.210 0.3776 0.047 0.04977 0.0053 0.71701 390 10 313.1 32 325.1 35
10SMB10-55 590 0.418 0.3165 0.047 0.04241 0.0053 0.85015 384 16 267.7 33 279.1 36
10SMB10-56 399 0.586 0.877 0.05 0.1013 0.0055 0.83093 685 20 623.2 31 640.2 26
10SMB10-57 89.1 0.557 5.55 0.1 0.3461 0.0069 0.55637 1884 12 1921 35 1908 15
10SMB10-59 294 0.272 0.729 0.051 0.0878 0.0057 0.86222 590 14 542 34 555.3 30
10SMB10-60 294 0.316 0.918 0.049 0.1071 0.0055 0.81331 671.7 9.1 656.1 32 661.2 26
10SMB10-61 396 0.206 0.3823 0.048 0.0479 0.0054 0.64543 542 20 301.6 33 329.4 36
10SMB10-62 249 0.322 5.07 0.36 0.28 0.019 0.97382 2114 21 1591 97 1823 66
10SMB10-63 690 0.152 0.3105 0.046 0.04332 0.0052 0.728 285 13 273.3 32 274.5 36
10SMB10-64 220 0.185 0.6199 0.047 0.0785 0.0053 0.73465 508 13 487.1 32 490.2 30
10SMB10-65 866 0.396 0.3539 0.047 0.04772 0.0053 0.79725 383 14 300.5 33 307.6 35
10SMB10-66 6500 8.929 0.3443 0.047 0.04749 0.0053 0.88986 314.2 8.2 299.1 33 300.3 36
10SMB10-67 143 0.217 0.7808 0.048 0.0947 0.0054 0.76322 586 12 583.3 32 586.4 28
10SMB10-69 587 0.238 2.987 0.062 0.2382 0.0061 0.74268 1457.7 9.7 1377 32 1404 16
10SMB10-70 194 0.382 4.69 0.17 0.314 0.012 0.98393 1789 16 1755 61 1759 32
10SMB10-72 190 0.215 0.5746 0.047 0.07435 0.0053 0.55312 455 16 462.3 32 460.8 31
10SMB10-73 322 0.348 0.2932 0.047 0.04066 0.0053 0.74975 292 16 256.9 33 261 37
10SMB10-74 824 0.091 0.3925 0.047 0.05317 0.0053 0.81099 350 12 333.9 33 336.1 34
10SMB10-75 1054 0.063 0.478 0.048 0.053 0.0056 0.49023 815 63 333 34 396.5 33
10SMB10-76 257.7 0.353 0.3435 0.047 0.04341 0.0053 0.66661 518 23 273.9 33 301.1 36
10SMB10-77 2502 0.023 0.281 0.045 0.03935 0.0053 0.69982 257 11 248.8 33 251.7 37
10SMB10-78 163 0.167 0.5633 0.047 0.07145 0.0053 0.6458 480 16 444.9 32 453.5 31
10SMB10-79 1540 0.051 0.3082 0.047 0.04255 0.0053 0.80696 284 8.6 268.6 33 272.7 37
10SMB10-80 307.2 0.332 0.5686 0.048 0.07179 0.0054 0.78635 499 13 447.7 32 456.9 31
10SMB10-81 1766 0.546 0.218 0.049 0.0247 0.0058 0.96967 795 73 157 36 199 40
10SMB10-82 617 0.215 0.3229 0.047 0.04367 0.0053 0.80461 315 13 275.5 33 284 36
10SMB10-83 160.6 0.721 1.699 0.051 0.1669 0.0056 0.84937 1023.1 8.8 995 31 1007.7 19
10SMB10-84 301 0.219 0.3294 0.047 0.04514 0.0053 0.69526 327 14 284.6 33 289 36
10SMB10-85 97.9 0.358 5.9 0.13 0.3387 0.0086 0.90674 2045.6 9.9 1880 41 1959 20
10SMB10-86 182 0.285 0.742 0.051 0.0903 0.0057 0.842 579 17 557.4 34 563 30
10SMB10-87 309 0.193 1.763 0.053 0.1696 0.0058 0.8188 1069 10 1010 32 1031.5 20
10SMB10-88 92.3 0.446 0.3692 0.049 0.05019 0.0055 0.51286 351 21 315.7 34 318.9 37
10SMB10-89 7010 7.246 0.38 0.049 0.05462 0.0056 0.81783 223.6 5.3 342.8 34 327 36
10SMB10-91 290 0.216 0.3472 0.048 0.04801 0.0055 0.60291 332 15 302.3 34 302.5 36
10SMB10-92 447 0.503 0.591 0.049 0.0759 0.0057 0.92035 485 16 471 34 471.3 32
10SMB10-93 1172 96.956 0.3766 0.047 0.04804 0.0053 0.70986 493 24 302.4 33 324.4 34
10SMB10-94 188.4 0.175 0.4932 0.047 0.06463 0.0053 0.57953 450 21 403.7 32 406.9 32
10SMB10-95 616 0.085 0.554 0.054 0.0702 0.0062 0.966 516 21 437 37 447 35
10SMB10-97 534 0.007 0.485 0.046 0.06447 0.0053 0.79746 407 9.1 402.7 32 401.9 32
10SMB10-98 930 0.223 0.401 0.047 0.04286 0.0053 0.071518 857 72 270.5 33 341.8 34
10SMB10-99 315.4 0.063 0.5325 0.047 0.06771 0.0053 0.71842 486 15 422.3 32 433.3 31
10SMB10-100 73.8 0.553 3.182 0.069 0.2462 0.0065 0.80792 1497 11 1419 34 1452 17
10SMB10-101 877 0.470 0.399 0.047 0.05406 0.0053 0.82248 352 11 339.4 32 341.4 33
10SMB10-102 46.2 0.206 0.619 0.048 0.0792 0.0054 0.49066 476 22 491.3 32 488.8 30
10SMB10-103 523 0.233 0.3329 0.047 0.04583 0.0053 0.70088 300 13 288.9 33 291.7 36
10SMB10-104 170.4 0.341 0.3925 0.048 0.05284 0.0054 0.67542 360 15 331.9 33 336 35
10SMB10-105 158.3 0.334 0.3158 0.048 0.04421 0.0054 0.55008 276 15 278.8 33 278.6 37
10SMB10-106 272 0.391 0.4023 0.049 0.05178 0.0054 0.67929 468 22 325.4 33 343.1 35
10SMB10-107 878 0.241 3.28 0.1 0.2022 0.0073 0.93391 1930 11 1187 39 1475 24
10SMB10-108 402 0.279 0.3832 0.048 0.04625 0.0054 0.56097 592 26 291.5 33 329.2 35
10SMB10-109 302 0.283 0.3786 0.048 0.0478 0.0054 0.58452 516 18 301 33 325.9 35
10SMB10-111 203.8 0.193 0.627 0.049 0.0798 0.0055 0.88613 498 14 494.9 33 494.5 30
10SMB10-112 546 0.040 0.5835 0.048 0.07546 0.0054 0.77253 464.6 7.9 469 32 466.6 30
10SMB10-113 378 0.137 0.3505 0.047 0.0496 0.0054 0.83206 297 14 312.1 33 304.9 35
10SMB10-114 464 0.776 0.767 0.048 0.0941 0.0055 0.86832 591 13 579.5 32 577.6 28
10SMB10-115 224 0.281 0.578 0.059 0.0735 0.0067 0.96557 509 23 457 40 462 38
10SMB10-116 1024 0.446 0.428 0.047 0.0433 0.0054 -0.44656 1008 98 273 33 363.1 32
10SMB10-117 280.2 0.030 0.8027 0.023 0.09754 0.003 0.67326 592.4 8.4 599.9 18 598.2 13
10SMB10-118 113.8 0.313 4.5 0.14 0.3074 0.0094 0.93595 1705 12 1727 46 1729 26
10SMB10-119 26.8 0.240 15.34 0.33 0.553 0.0094 0.76776 2837 12 2837 39 2835 20
10SMB10-120 617 0.089 0.385 0.028 0.0499 0.0037 0.9461 460 15 314 23 330 20
10SMB10-121 99.4 0.296 3.848 0.05 0.2829 0.0046 0.8329 1608 11 1605 23 1602.3 10
10SMB10-123 301.1 0.190 0.6067 0.025 0.07774 0.0032 0.72416 485 15 482.6 19 481.3 16
10SMB10-125 83.4 0.204 2.47 0.046 0.2169 0.0038 0.6485 1285 22 1266 20 1263 14
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Sample U(ppm) Th/U 207Pb/235U 2σ 206Pb/238U 2σ Rho 207Pb/206Pb 2σ Abs 206Pb/238U 2σ Abs 207Pb/235U 2σ Abs
Data for Wetherill Concordia Plot Ages
10SMB10-128 292 0.566 0.3874 0.024 0.05308 0.0032 0.78809 332 13 333.4 19 332.3 18
10SMB10-129 195.3 0.829 1.504 0.045 0.1471 0.0044 0.85382 1063 19 885 25 934 17
10SMB10-130 181 0.232 0.797 0.029 0.0964 0.0036 0.89251 608 14 593 21 594.2 17
10SMB10-131 682 0.348 0.3138 0.024 0.04327 0.0032 0.80873 307 11 273.1 20 277 18
10SMB10-132 334 0.355 0.392 0.025 0.0474 0.0033 0.83654 598 16 298.5 20 335.6 18
10SMB10-133 172 0.437 0.674 0.032 0.0809 0.0041 0.92454 589 16 501 24 522 20
10SMB10-136 314 0.062 0.5687 0.024 0.07264 0.0031 0.6166 478 13 452 19 457 16
10SMB10-137 163.6 0.273 0.658 0.031 0.0791 0.0039 0.95662 598 14 491 23 513 19
10SMB10-138 415 0.240 0.704 0.028 0.0871 0.0036 0.9245 543 11 538 21 540.8 17
10SMB10-139 63.37 0.226 0.3264 0.026 0.04423 0.0032 0.50929 328 32 279 20 286.4 20
10SMB10-140 945 0.313 0.3331 0.024 0.04618 0.0032 0.81256 309 11 291 20 291.8 18
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